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Drawing Dies. 
BY J. L. LUCAS. 

Drawing dies may be divided into 
three kinds, as plain drawing or “push- 
through” dies, solid bottoms or “knock- 
out,’ and combination dies. These last 
named may be subdivided into single, 
double or triple action, or the number of 
operations may be extended as far as the 
ingenuity of the die-maker will permit. 
In the private press-room of the Plume 
& Atwood shops, at Waterbury, Conn., 
seven distinct operations are performed 
on the work before it leaves the press, the 
stock being fed in automatically, and the 
work carried from one set of dies to the 
next in the same manner. Such presses 
are only possible when the work is to be 
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Pull Off 
Fig. I 
“PUSH-THROUGH” DIE. 


done in very large quantities, and the cost 
of the press and dies is very great—three 
of the presses spoken of costing nearly 
$30,00¢ 

In Fig. 1 we show a plain “push- 


throug.’ drawing punch and die, the 
blank ‘cing punched out to fit the set 
edge an] then “drawn up,” or, rather, it 
is pus!» through the die by the punch. 
and as t.e punch rises, the work is stripped 
Irom punch by the “pull-off,” which 
1S mac very sharp for that.purpose. A 
“draw of about one-quarter to one-half 
of a devree is given the die, making it 


that m: » larger on the upper side or face, 
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and the upper edge is rounded over and 
left very smooth, and as hard as fire and 
water will make it; don’t “draw” a draw- 
ing die. The lower end of the punch is 
rounded and left in the same shape; often 
a die will work much better if the finish 
is changed from a circular to a lateral 
polish. The diameter of the punch is 
equal to that of the die minus double the 
thickness of the stock you wish to draw. 
This kind of a die will not work except 
on shallow work or in redrawing or re- 
ducing the diameter of the work that has 
been previously drawn up,as it will pucker 
and crimp around the edge. To avoid 
this, we must have a “blank holder” to 








Blank Holder 
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Fig. 2 
CUTTING AND DRAWING DIE. 


hold the stock firmly while it is being 
drawn. 

In the next, Fig. 2, is shown a single- 
action cutting and drawing die, better 
known as a single-action combination die. 
A combination die is, as the name indi- 
cates, a combination of a drawing die and 
cutting die in one; it punches the blank 
and, at the same stroke of the press, draws 
it up into a cup or shell. (The first use I 
can learn of these dies in this country was 
at the Scovill Manufacturing Company, 
at Waterbury, Conn. Some thirty years 
ago a die-maker by the name of William 
Brown made and used a die of this kind. 
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I do not know if Mr. Brown is still in the 
city of brass, or not; if so, I would like 
to hear from him. He was a mechanic 
of great ability, and the die was the result 
of thought, and not accidental.) The die 
shown is intended to be used in an or- 
dinary single-stroke power-press, and will 
draw up work not over I or 2 inches deep. 


DOUBLE-ACTION COMBINATION DIES. 

Fig. 3 shows a double-action combina- 
tion die, and is a modification of a single 
action which is to be used in a double- 
action press. The blank is punched out 
by the punch B and is carried down to the 
drawing die D, and is held there while the 
drawing punch A comes down and draws 
it into a cup. The lower end of the ¢ut- 
ting punch is made very smooth, and acts 
as a blank holder while the cup is being 
drawn. This style of a die is used on all 
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Fig. 3 
DOUBLE-ACTION COMBINATION DIE. 


work which can pass through the die, such 
as tops for pepper and salt shakers, mus- 
tard-box covers, ferrules and burner parts. 
This kind of a die has one great advan- 
tage over a single-action or “solid-bot- 
tom” die, and that is the speed at which it 
can be run, as the work goes through the 
die, and is not “thrown off” from top of 
the die. 
SOLID-BOTTOM DIES. 

The die shown in Fig. 4 is the same 
design as the previous one, except that it 
is a “push-back” or “solid-bottom” die, 
and is used for taper and flared work that 
could not be done in a “push-through” 
die, such as thimbles, taper ferrules and 
lamp burner parts. The action is the 
same as the “push-through” style, except 
that the work is pushed back by a “follow 
plate’ worked by a “knock-out” attached 
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to the press, and so arranged that, as the 
drawing punch rises from the work, the 
“knock out” strikes the plate pin and 
pushes the work from the die, and is re- 
moved either by a swinging arm or by the 
use of an inclined press. 


TRIPLE-ACTION DIES. 

Triple-action dies, Fig. 5, are intended 
to push, draw and stamp the work at the 
same stroke of the press. The construc- 
tion is the same as the double action, ex- 
cept that the die block E is cut away to 
allow the stamping die F to ,be set in 
place, and the shell is carried down to the 
stamping die and “struck up” between 
that and the matrix formed on the end of 
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Fig. 4 
“PUSH-BACK” DIE. 
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Fig. 5 


TRIPLE-ACTION DIE. 
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the drawing punch, and, as the punch 
rises, the work is stripped from the punch 
by the “‘pull-off,” and is removed from the 
dies by the use of an inclined press, or by 
a swinging arm attached to and operated 
by the press, that catches the work as it 
falls from the punch. 

This style of die is largely used 
blacking-box covers, lard-pail lids, 


on 
or 


other work where a stamped or embossed 
cover is wanted. A die of this class should 
always be. used in an arched press, as the 
strain of the stamping process is very 
severe On the “open-back”’ style press, and 
is very apt to crack the body castings. In 
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making a drawing die, use a steel that is 
high in carbon, and if it shrinks a little 
in hardening, so much the better. There 
is on the market at least one grade of 
steel which will stand three successive 
hardenings, and will shrink on each of 
them, so that, as the die wears out, it can 
be “shrunk up” and then ground out to 
size again. 

The great secret of drawing up work is 
to have good metal, and then in the 
proper adjustment of the blank holder, 
so as to hold the metal just hard enough 
so that it cannot pucker, and still so 
lightly that it will draw out from under 
the blank holder. In drawing up metal, 
always keep one thing in mind—that is, 
that metal has some of the properties of 
water, and it will flow where it can go the 
easiest. A grade of steel which will harden 
good, a little knowledge of tool-making 
and a good deal of experience, are what 
you need to make a good drawing die. 

There is one thing about drawing up a 
long shell out of a round blank, which is 
a puzzle—that is, if you draw up a long 
tube I inch in diameter out of, say, a 
12-inch round blank, where does the edge 
of the blank goto? It is 36 inches around 
that piece of metal when you start work 
on it, and only 3 inches when you get 
through. Where has that 33 inches of 
edge gone to? It is, as one of the boys 
said to me one day, “all crumpled up and 
drawn out into the shell.” 
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The Chattanooga Pipe Foundry. 
Through the courtesy of Mr. David 
Giles, president of the Chattanooga Foun- 
dry and Pipe Works, we are enabled to 
illustrate a new pipe plant which they have 
recently erected in Chattanooga, Tenn. 

As many know, this company operate a 
foundry at Bridgeport, Ala., where only 
the larger sizes of water pipe are made; 
the original plant in Chattanooga being 
now used exclusively on fittings and spe- 
cials. The new plant; therefore, is the 
outgrowth of a successful career and years 
of experience, and we think may be re- 
garded as strictly up to date in all its 
appointments. In briefly describing these 
works, it is not our intention to dwell on 
minor details, but simply to call attention 
to a few of the more prominent features 
embodied in their construction and opera- 
tion. 

When large quantities of material must 
be handled daily, and moved from place 
to place, it is, of course, of the greatest 
importance that facilities for doing this 
be of the very best. It may help to a fuller 
appreciation of the importance of this 
subject, when we consider that these 
works have a capacity to consume from 
150 to 200 tons of iron per day, an amount 
equal to the output of two large blast fur- 
naces, and that this material must be 
handled many times over. Besides this, 
the various appliances for doing the work, 
such as ladles, flasks, patterns, cores and 
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sand, make up a total weight, con:nared 
with which the finished pipe often bears 
a small proportion. We shall therciore 
dwell more at length on the labor-. ving 
devices employed here in handling ‘hese 
materials. 

In the general view of the buildi:—~s. a 
commodious stock yard is seen ac nt 
to the cupolas, with ample railroad .-jjj- 
ties, and in addition to these, tram ..ys 
carry the iron and coke to the hydr. ulic 
hoists which elevate them to the char: ing 
floor. Extending in either direction ‘om 
the cupolas is an overhead track, on wiiich 
an electrically driven car carries the tmolt- 
en iron the whole length of the building. 
This track is clearly seen in the interior 
view, at the right-hand side. In this 
view is also shown a system of ¢lec- 
trical traveling cranes, which is quite 
original, and admirably adapted to the 
work for which these were designed. One 


end of the traveling beam is hung by a 
pivot, directly under which the operator 
is stationed; here he controls three mo- 
tors, one for hoisting, one that moves the 
carriage and another at the traveling end 
of the beam, for imparting to it its mo- 
tion. While this interior view is an ex- 
cellent one, yet the peculiar form and ar- 
rangements of these cranes are not so 
easily comprehended by it; hence a plan, 
Fig. 2, is shown, which takes in that part 
of the building occupied by«two casting 
pits, and four of these cranes. From this 
the relative position of pits and cranes 
will be seen. This view also shows the 
track C, which brings the iron from 
cupolas; also those that connect with the 
core ovens and those on which the fin- 
ished pipe is cleaned and taken to asphalt 
ovens and testing machine. 

We come now to what may be regarded 
as the most distinctive feature of these 
works, viz., the casting pits, of which there 
are four. The it.terior viewshows but two; 
the other two are cut off from view by the 
intervening core ovens seen in the center 
of the building. These pits were designed 
and patented by Mr. David Giles, several 
years ago, so that however unique they 
may seem, it will be seen that their adop- 
tion here is in no way experimental. 
Fig. 3, which is an elevation of a pit, with 
the building shown in cross section at the 
line 0 0, Fig. 2, shows the revolving turret 


T. Upon this the flasks are hung, as 
closely as is practicable, all round. The 
utility of this device will be obvious to 

king. A 


those at all familiar with pipe-mahing. 
brief. description of its operation will, 
however, be of interest. 


The sand and the men who run it into 
the molds, remain in one posit As 
their work is finished, the patterns are 
withdrawn and the turret is turned far 
enough to bring an empty flask in posi- 
tion. As the molds thus consecutively 
pass this point they are brought « r dry- 
ing ovens, located at the bottoie 0! the 
pit, as seen at A A, Figs. 2 and Lies 

man- 


drying goes on while the turret 
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ing about one-third of a revolution. Fig. 
1 shows covers on the flasks being thus 
dried. The cores having been previously 
dried are now placed in the molds, and 
they are then ready to receive the iron. 
A large ladle, which has been thus em- 
ployed, may be seen suspended by the 
crane. At the delivery side of the pit, 
may be seen a flask which has just been 
withdrawn and emptied of its casting and 
sand. It is now ready to be replaced on 
the turret to make another round. In this 
way it will be seen that these various 
operations may go on continuously, night 
and day, if desirable, without any one 
part of the work conflicting in any way 
with another. 

It might be supposed that these turrets, 
with their enormous burden, would be 
hard to move, but their construction is 
such that one man does this with ease. 
The description of the “revolving pit,” as 
it is called, will, doubtless, enable the 
reader to more fully appreciate the im- 
portance of the extraordinary facilities for 
handling things, as seen in the arrange- 
ment and various functions of the over- 
head electrical cranes. 

In conclusion, we think the proportions 
of this structure are deserving of atten- 
tion, affording as they do, the light and 
air so essential to the health and comfort 
of its operatives. 

Of the power house little may be said, 
further than that it is a model of neat- 
ness and simplicity. The two Lane & 
Bodley Corliss engines drive generators 


SHOWING ARRANGEMENT OF CRANES, 


Fig. 2 
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which supply power to thirty electric mo- 
tors, ranging in size from 40 horse-power 
downward. As an economizer of this 
energy, ball bearings have been used 
wherever practicable. 


CROSS SECTION OF BUILDING 


~ 
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An ample storage yard, for 
pipe, is located at the back of t 
with every convenience for ship 

While it is quite foreign to thc 
in hand, yet it will be of inter 
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to ko ow that in the background seen 
from ‘ese works, is Lookout Mountain, 
the h.-toric ground where Hooker fought 
his ) ttle above the clouds. 

A A A 

Effic:ceacy of Oblique Riveted Joints. 

We «bstract the following from a val- 
uable article in “The Locomotive” for 
July 

It . || be well first to understand what 


is m ont by the “efficiency” of a joint. 
Fig. represents a boiler with a double- 


rivetc| longitudinal joint, AB. If this 
boiler should burst, it would fail along 
the line A B (provided the plates are all 
sound and good), since this is the weakest 
part o' the whole structure. But we can 
easily calculate the force that would be 
required to fracture the plate lengthwise, 


as shown at C D, provided we know the 
thickness of the plate and the tensile 
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on a boiler, girthwise, is precisely twice 
as great as the strain in a lengthwise dir- 
ection. In other words, if we should 
mark off a section of convenient length 
(say one foot) on the line CD in Fig. 2, 
and an equal length along the line EF, 
the strain on the marked part of EF 
would be only half as great as the strain 
on the marked part of CD. It is easily 
seen, from this, that although the joint 
AB has an efficiency of only 70 per cent. 
when compared with the solid plate along 
EF, it has an efficiency of 140 per cent. 
when compared with the solid plate along 
CD. 

Still confining our attention to the 
identical joint that was shown in Figs. 
I and 2, let us now suppose that instead 
of running either lengthwise or girth- 


_wise, it runs obliquely, as shown at AB, 


MN, or-XY in Fig. 3. The effective 
strength of such a joint will evidently 
lie somewhere between the two values 











21-599 


strength might perhaps be half-way be- 
tween .70 and 1.40; but, so far as we can 
yet say, it might differ quite materially 
from the exact average of these two 
figures. 

To find a formula that will always give 
the value of the oblique joint, we must 
have recourse to trigonometry; but for 
practical uses we may sum up its result 
in the following convenient 

Rule: To find the effective efficiency of 
oblique joint, first find the efficiency in 
the usual way, as though the joint were 
of the ordinary longitudinal type. Then 
measure the angle a, in Fig. 4, that the 
oblique joint makes with the girth joint, 
and find the factor opposite this angle 
in the table. Finally, multiply the effi- 
ciency as found above by the tabular fac- 
tor, and the result is the effective effi- 
ciency of the proposed oblique joint. 
The effective efficiency so found is to be 































































































L strength of the material. If we should employed in casting up the bursting pres- 
I find, when this calculation has been made, that we have already found. That is, it will sure of the boiler in the usual way. 
that the resistance along A B is only, say, be somewhere between .70 and 1.40, when Example: A 60-inch boiler has oblique 
70 per cent. of that along an equal length compared with a constant unit of solid joints which make an angle of 50 degrees 
; | E/A| 
AF .B 
Cc D C D 
F/B 
Fig. J, DOUBLE-RIVETED LONGITUDINAL JOINT. Fig.2, DOUBLE-RIVETED GIRTH JOINT. 
= N x 1 bh 
ee ee 
A | ’ 
M } 
C D Vy A 
American Machinist 
Fig. 3. DIAGONAL JOINTS. Fig. 5, ILLUSTRATING THE RELATIVE STRENGTHS OF PATCHES. 
of the line C D, we should express this with the girth joints. The material of the 
fact by saying that the joint A B has an shell is 3% inch thick, with a tensile 
eficiency of 70 per cent. J strength of 55,000 pounds per square inch. 
The elficiency of the girth joint, Fig. 2, Posi Factors For CoMPpuTING OBLIQUE JoINTSs. 
may be found in the same way, by com- Ce | IE Se OM 
paring the force that would be required to 2 EF > ; | sea | a 
cause a rupture at A B with what would 4P os aaa ” — 
be required to break the solid plate along i? | ~ . eae 
the parallel line EF. With the same oe | 30° 1.51 | 50° 1.20 
kind of joint the relative strength or effi- > eal 7 35 1.42 | 55 1.15 
Gener w 40 1.34 60 I.1f 
cy would of course be the same for Pp 45 1.27 65 ai 
t Seth ial arr : ‘ 
the girth joint as for the longitudinal pone - 
joint, or, as we have assumed, 70 per cent. Fig. 4 _ icieacmeari 
of the ful strength of the sheet. . The joint is double-riveted, the rivet- 
There is one very important fact which plate of equal length, measured along the holes being 15-16 inch in diameter, and 
we hay. not taken into account, thus line CD. The strength of the joint AB (in the pitch 31-16 inches. It is required to 
lar, in making these comparisons. It is Fig. 3) will not greatly exceed .70, be- find the safe working pressure, using a 
ned that, when a boiler is under pressure, the cause it is nearly parallel to the length of factor of safety of 5. 
om strain the boiler is different in the boiler; and the joint XY will not fall Solution: To find the bursting pressure 
differen: directions, being greatest far short of 1.40, because it is nearly par- of a jointless shell of these proportions, 
eter along = circumferential direction, and allel to the girth joints; but we cannot we must multiply the tensile strength of 
all least along the direction of the yet say much about MN, because it is not the material by the thickness of the shell, 


boiler’s length. In fact, the strain 


anywhere nearly parallel to anything. Its 


and divide the product by the radius of 
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the boiler. The radius is here 30 inches. 
We have therefore, 55,000 * 34 = 20,625, 
and 20,625 + 30 = 687 pounds per square 
inch, which is the bursting pressure of a 
jointless shell of the proposed dimensions. 
To find the actual bursting pressure of 
the boiler, we must multiply 687 by the 
“effective efficiency” of the diagonal 
joints, which is to be found by the fore- 
going rule. The effective efficiency of an 
ordinary longitudinal joint of the dimen- 
sions here given has been found to be 
.693. Now opposite 50 degrees in the 
table we find the factor 1.20; so that the 
“effective efficiency” of the oblique joint 
is .693 X 1.20 = .832. Multiplying the 
bursting pressure, as already found for 
the solid shell, by this “effective effi- 
ciency,” we find 687 * .832 = 572 pounds 
per square inch, which is the bursting 
pressure of the actual boiler, as construct- 
ed with the oblique joints. To find the 
safe-working pressure, we divide 572 by 
the factor of safety. Thus 572 + 5 = 114 
pounds per square inch, which is the safe- 
working pressure desired. 

The principle of the oblique joint has 
an interesting application in repair work. 
It sometimes happens, for example, that 
in putting on a patch it is just as easy 
to give the patch a shape somewhat like 
that indicated at B in Fig. 5, as it is to 
make it rectangular, as shown at A. In 
such cases the boiler-maker is likely to 
chouse the square-cornered form, because 
it makes a neater-looking job. The form 
shown at B is much to be preferred, how- 
ever, for, on account of the inclination of 
its edgcs to the girth joint, it gains in 
strength for the same reason that an ob- 
lique joint is more effective than a simi- 
larly designed longitudinal joint. Sup- 
pose, for example, that the riveting used 
at A and B in Fig. 5 is so proportioned 
that the joint has an efficiency of 56 per 
cent. when computed in the usual wav. 
Then the patch shown at A cannot have 
a strength greater than 56 per cent. of 
that of the solid plate, because two of its 
edges are parallel to the length of the 
boiler. At B, however, the edge of the 
patch is nowhere anywhere nearly par- 
allel to the length of the boiler. |Assum- 
ing that its average inclination to the 
girth joint is not more than 45 degrees, 
we find, in a general way, how much 
more effective B may be expected to be 
than A. For in the table we see that the 
factor for 45 degrees is 1.27; and hence 
the riveting on the patch B would have 
an effective efficiency of 1.27 & .56 = .7I, 
or 71 per cent.; so that B, although only 
single-riveted, would be as strong as A 
could be, even if A were put in with first- 
class double-riveted joints. This point 
should not be forgotten, when the nature 
of the defect to be remedied leaves the 
boiler-maker free to select whatever shape 
of patch he prefers. 

A A A 
aluminum is 
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The Arms of Fly-Wheels Cast in One 
Piece—A Method of Constructing 
Addition Diagrams. 


BY HENRY HESS. 


In the “American Machinist” of April 
23 and 30, 1896, there was given by Mr. 
F. A. Halsey a formula for determining 
the section of elliptical arms for such 
fly-wheels as were cast whole. This for- 
mula was not arrived at by “‘figgers,”’ but 
was ground out in the mill of experience. 
In fact, any other way of getting correct 
proportions is practically out of the ques- 
tion since the principal thing that has 
to be looked out for is the effect of 
shrinkage; and up to date, not even the 
“theoretical cuss’ has been able to for- 
mulate laws for the strains set up by metal 
in cooling under foundry conditions. 

Mr. Halsey selected from a large num- 
ber of fly-wheels, ranging from 33 inches 
to 8 feef in diameter, those having such 
arms as looked best to his judgment, and 
that stood the test of successful making. 
He found that their arms corresponded to 
the proportion: 


x = .875+004)D+0.153 ¥ A &, in which 
x = the width of the arm at the rim, 


D = the diameter of the wheel in inches, 
A B= the area of the rim cross-section. 


The area is elliptical in section and has a 
thickness equal to one-half the width, or 


= at the rim. 


While not formidable, this equation has 
quite a number of factors, so that a handy 


diagrammatic solution may prove ac- 
ceptable. Instructions for the use of the 
diagram are to be found on the latter, to- 
gether with an example and a dotted 
trace-line showing the course from the 
known rim area and diameter to the re- 
quired arm width. For the sake of greater 
convenience, a double scale of rim diam- 
eters D is given, the upper in feet and the 
lower in inches; so that it is possible to 
use directly whichever unit one choses, 
without the trouble of conversion. 

To those interested in diagram construc- 
tion, an explanation of the method used 
for graphic addition in diagrams, and be- 
lieved to be original, may prove useful. 
Say that the values on the scale of D, 
Fig. 2, are to be added to those of scale 
A. Draw slant lines from values in A 
at an inclination corresponding to the 
ratio of the actual lengths of similar values 
in A and D. In Fig. 2 the values of D are 
twice as long as similar values of A; the 
inclination of the slant lines will therefore 
be 1 in 2. To add, trace vertically from 
D to that slant line originating at the A in 
question, and refer the intersection hori- 
zontally to the A scale, where read the 
answer. Thus, D = 6 referred to slant 
line starting from A = 4 referred hori- 
zontally to A scale, gives 10 as the sum of 
4+ 6. 


In the fly-wheel formula the first member 
to be solved is \/ A B; this is done by 
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arranging A as a scale of equal ; 
the left of the diagram, and by dra 
series of slant lines from O corresp: 
to various values of B; these lin: 
represent a scale of equal parts, 
intervals measured in any horizoni 
will show. The intersection of ; 
from A to B referred to the 

scale will give A B in the usual n 
the bottom scale for A B is one o 
parts or one of square roots, as n 
determined by its inscription with 
of A B or of square roots of A B. 

no values whate\ 


i 
case, however, 
written down, as they need not b: 
off as numerical quantities. The 

root values represented by this sca 
now to be added to the other terms « 
equation; this could be done b 
adding diagram, as illustrated by 
2 at the bottom, but this would 
up too much = space. Instead, 
trace lines are started from the 
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tom scale from points corresponding tc 
V A B to the left-hand or A scale. By 
giving these lines the correct slant they 
would give at the 4 scale a reading of 
0.153 / A &, which is the last term of the 
equation. But his would bunch th 

in the first inch and a half of the - 

where they would hardly be legib 

any practical dimensions of the d 

In order to spread them out, th 

0.153 is increased to 0.5. This : 
change in the other factors nec« 

the equation as a whole must 
changed in value. The equivale 

tion will then read: 


x = .306 (2.86-+0.131 D+.5, -) 4) 
That portion of the diagram lying . tween 
the A scale at the left and the + 


B = 2 is available for the balan 


t line 


f the 

ae. 
t lines 
led to 
yf the 
‘ale D. 
n this 
e con- 


jation). 


solution. First, the values of . 


as given in the A scale by the s 
from the bottom scale are to be 
2.86 +-.131D. The upper edg: 
triangular space is used for the 
The largest D to be dealt wit 
case, 96 inches, is multiplied by 
stant .131 (from the modified 
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ARMS OF FLY-WHEELS CAST IN ONE PIECE. 


Gives dimensions safe against shrinkage strains. Number of arms not considered, as greatest stress, that due to shrinkage, 
pendent of this. Rim values A B may have any relation; B = 4% A preferred Other sections to be reduced to rectangle 
al area. 

Formula developed from experience with 133" to 96". X = .875"+ .04 D + .153y7 4 &. See ‘“ American Machinist,’ 
23 and 30, 1896. Example: D = 48" or 4 ft.; A = 8°; B= 5". From scale at left for 4 = 8 trace horizontally to slant line 


& = 5"; intersection down to bottom; between slant lines back to scale 4 ; parallel to slant line up to intersection with 


| trace from top scale D = 4 ft. or 48". Refer intersection horizontally to left to outer or XY scale and read Y = 3%". The 


ickness should be X — 112", 
2 


K. te ae aoe. 
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and to the result 2.86 (also from the modi- 
fied equation) is added, giving 15.436 as 
the actual value of the D scale. At a 
distance from the left end, equal ts 
2.86 
15.436 
plotted. The remaining space is then 
divided up into portions corresponding to 
wheel diameters, increasing by increments 
of 5 inches, of which every tenth inch is 
marked. Just above the inch scale its 
equivalent in feet is given for additional 
convenience when the wheel diameter is 
expressed in fzet, as is usually the case. 
From the A scale addition slant dines are 
drawn to the D scale at such an angle 
that each line, from a certain value at A, 
runs to the same actual value in the D 
scale. It must be borne in mind that the 
actual value of this scale is not that 
marked, but that found before, i. e., 15.436 
for its total length. The inclination of the 
slant lines is I in 2, since’ similar 
actual values in the A scale are twice as 
large as in the D scale. In Fig. 2, used in 
explanation of the principle of these add- 
ing scales, the D scale was placed below, 
but it is perfectly obvious that it could 
just as well have been above. In the lat- 
ter case the vertical reference would sim- 
ply have to be made downward instead of 
upward. In the main diagram the latter 
location of the D scale has been chosen 
in order to avoid crossing the net- 
work of lines at the bottom. To add 


the zero point for the diameter is 


0.5 VA B, as already found at the lower 


portion of the A scale, it is only necessary 
to refer it parallel to the nearest slant line 
to a vertical dropped from the D in ques- 
tion, and refer the intersections to the 1 
scale. But it still remains to multiply this 
result by .306 to get x. To this end the 
x scale is drawn just behind the 4 scale; 
the level of each value in the A scale cor- 
responds to .306 A in the x scale. So to 
find + it is only necessary to continue the 
last horizontal trace to the x scale and 
read the value indicated. 
A A Ab 


Short Gear Teeth. 
BY C. W. HUNT. 
[The following remarks were made by 


Mr. Hunt in the discussion of Professor 
Jones’ paper on the strength of . gear 
teeth, read at the last meeting of the 
American Society of Mechanical Engi- 
neers. We publish them from _ proof 
sheets of the forthcoming volume of the 
transactions of the society, through the 
courtesy of the secretary.—Ed. ] 


It may be of interest, in connection 
with this paper, to give the present prac- 
tice of the company with which I am 
associated in their use of cast-iron spur 
gears of comparatively small size, run- 
ning from about 7 inches to 7 feet in 
diameter and with teeth having a circular 
pitch of from 1 to 3 inches. These gears 
are used for coal-hoisting engines and 
machinery of a similar character, which 
generally run in situations where it is 
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impossible to have a solid foundation for 
the machinery. The cast iron is a good 
quality of foundry iron, but no special 
pains are taken to get an extra quality, 
and it represents iron which can be ob- 
tained at ordinary foundries without diffi- 
culty. Our experience corresponds with 
the statement made by Mr. Suplee, that 
the face of a gear, beyond a certain width, 
does not add to its strength; it adds to 
its durability, but not to its strength to 
resist stress. 

To illustrate this by a practical example, 
which is typical of our experience, take 
the case of a pair of cast-iron spur gears, 
with twenty-three and seventy-nine teeth, 
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Fig. 3 


2 inches pitch, 7 inches face, which failed 
repeatedly under loads which we know 
with substantial accuracy. The engine 
ran about ten days, when a tooth in the 
pinion broke. The break was along the 
line CDE, Fig. 1, the piece A breaking 
out. The part.B of the tooth was left in- 
tact. The gear was continued in service, 
but in about ten days after, another tooth 
on the opposite side of the pinion broke, 
the piece breaking out being about the 
same size and form as the first one. The 
engine continued in service but a few 
days, when the remaining part of the 
tooth marked B in Fig. 1 failed. The 
pinion was taken out and a new one of 
the same material substituted. This ran 
about the same length of time as the first 
one, when one of the teeth failed in the 
same manner as the previous ones. A few 
days later the part B also failed, when a 
steel pinion was substituted, which stood 
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the service permanently. As all o 
breaks followed the line C DE in F 

we can assume that the equivalent o 
fracture fairly represents the width « 

face which can be depended on for 
mating the strength of the teeth of 
gears. This line CDE, we estim 
was equivalent to the strength of a t 
having a face equal to twice the | 
From this test we may assume that 

the purpose of calculating the streng: 

the tooth of cast-iron gears, the widt 

the face should be taken equal to t 
the circular pitch. The teeth failed 

a load of 10,000 pounds on the to 
which* brought a fiber stress of 3,80 
pounds per square inch on the meta 
the root of the tooth, assuming in the 
culation that the tooth was a cantileve 
with the load on the end. As we had five 
breaks in succession where the load was 
known with reasonable accuracy, we have 
assumed that 3,800 pounds fiber stress 
represents the breaking strength of a cast- 
iron gear tooth in this kind of service. 
The teeth of the gear wheel did not fail; 
hence, as the teeth of the pinion are weak- 
er than those in the gear wheel, we may 
omit all consideration of the larger gear 
in computing the strength of the teeth. 

A few years ago Mr. Michael Long- 
ridge, of Manchester, England, made 
prominent the defects of long gear teeth, 
and recommended those much shorter 
than the general practice. This was so 
radical a departure that, while it appealed 
strongly to reason, it was some time be- 
fore I could decide to recommend a 
change of our proportions and make the 
short teeth which he recommended. In 
using short teeth it is necessary to make 
the strength of a single tooth sufficient to 
carry the whole load, and abandon the 
principle of having more than one pair 
of teeth in action at all times. We even- 
tually tried the experiment of shorter 
teeth, and the results were exceptionally 
fine. They ran more like cut gears than 
like cast ones, and were obviously much 
stronger. We use the proportions shown 
in Fig. 2. 

By comparing this with the usual pro- 
portions shown in Fig. 3, the differ- 
ence in the length, and consequently the 
strength, will be seen. The strength of 
the two forms is in inverse proportion to 
the length of the teeth, or as 100 is to 150. 

Two cases usually arise, one where th 
load is variable but the maximum !oad is 
known, and the other where the wor xin 
load is substantially a constant amount. 
For the first case a fiber strain of 2,5 
pounds and for the second a fiber 
of 2,000 pounds gives excellent results 

The clearance is necessarily larger 
for cut gears, and is larger in sma!! 
in large gears, which we consider ! 
sary, as gears are not usually absolutely 
round and also have slight irregularties 
on the points and on the bottom o: the 
teeth, which are comparatively greacer in 
small gears than they are in larger ous. 
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The most difficult problem was to decide 
iyst whe’ proportion to use, and here en- 
gineers may differ as they give one or 


another iactor greater prominence. The 
formula here given has been used for 
several “cars with ever-increasing satis- 
faction. in our design we do-not use 
pinions .aving less than twenty teeth. 
The | ngth of the teeth and the clear- 
ance are intended to be sufficient to per- 
mit a slight variation in the castings aris- 
ing fron: the difference in the shrinkage of 


wheels “nade at different times, and also 
to allow 1 reasonable amount for the wear 


of the sliaft bearings without affecting the 
vood working of the gears. 
P. circular pitch in inches. 


A, addendum. 

D, dedendum. 

F, face of tooth in inches. 
C, clearance. 


W = working load in pounds. 
IV’, maximum load in pounds. 
A= .2P. 

D= 2P. 

C=.05 (P + 1) 

W = 1,320 P 

W’ = 1,650 F. 

P= 2f 4%. 


Table of the working load in pounds 
on a cast-iron short-tooth spur gear of 
twenty teeth. The last two figures in the 
result are approximate. 

P 7 


P. . a 
Pitch in | Working load in |Maximum load in 








inches, lbs. Ibs. 
1 1,320 1,650 
1y 2,300 2,600 
1% 3.000 3,700 
134 4,100 5,000 
2 5,300 6,600 
24 6,700 8,300 
2% 8,300 10,500 
23 10,000 12,500 
3 12,000 14,800 


| 


We use involute teeth only. 

Mr. Wilfred Lewis also contributed 
some remarks to the discussion from 
vhich we extract the following: 

tn regard to the number of teeth in gear 
listributing the load, I am quite sure the 
methods of forming ahd spacing have not 
yet reached such perfection that it is safe 
‘0 consider more than one tooth in gear. 
To obtain more than this, a variation in 
‘orm or pitch can only be met by the 
elasticity of the tooth itself, which is a 
short stiff cantilever almost devoid of 
‘Pring. Let anyone who doubts this con- 
“lusion, calculate the deflection of a tooth 
48a cantilever under its working load and 
then consider the possibility of construc- 
tlon with the degree of accuracy thus re- 
quired. The steps in a series of equidis- 
‘ant Cutters is far more than the spring 
"a tooth can begin to accommodate, and 
“ese steps represent the tolerated imper- 
“ctions in form to say nothing of the 
“ieulty of perfect spacing. In regard 
‘0 the merits of short and long teeth it 
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should here be said that short teeth can- 
not belong to the interchangeable class 
for which gear formulas, tables and dia- 
grams are devised. Teeth for special pur- 
poses can be made as long or short as the 
special conditions will permit, but for in- 
terchangeable gearing, the standard pro- 
portions are about right and cannot be 
departed from without encountering seri- 
ous difficulties in extreme cases. 
A A A 


New Arrangement of Gearing for 
Lathe Headstocks. 

We illustrate herewith a lathe by the 
Fifield Tool Company, of Lowell, Mass., 
which has a novel arrangement of driving 
gearing designed to give an increased 
number of speeds, and especially to give 
speeds suitable for small work when for 
any reason it is desired to do such work 
in the machine. 

The machine will be seen to have the 
usual back gear and internal gear on the 
face plate, and in addition to this, a pair 
of gears of equal size upon the cone spin- 
dle and the main spindle, these gears be- 
ing connected together by an idler not 
shown in the picture, which is arranged 


the cone will be seen to have five steps, it 
follows that, in all, twenty speeds are pro- 
vided. 

The lathe is made of both 64-inch and 
72-inch swing, which are sufficient for 
most locomotive driving wheels, and the 
full complement of speeds is intended to 
fit it more especially for railroad repair- 
shop use. 

A A A 


Continuous Marine Engine Records. 

Continuous records of the performances 
of steam engines, marine and other, have 
long been a desideratum, and many de- 
vices more or less unsatisfactory have 
been proposed for securing them. A 
scheme for the purpose is proposed in a 
paper by Professor W. F. Durand in the 
“Journal of the American Society of 
Naval Engineers.” The author deter- 
mines the relation between mean effec- 
tive pressure and initial pressure and 
vacuum with a given engine by prelimi- 
nary calibration trials. Maintaining a 
constant vacuum, he takes cards at vary- 
ing initial pressures and plots the values 
of the mean pressures obtained. He re- 
peats the process with different amounts 














20-SPEED LATHE HEAD. 


for throwing in and out of mesh by slid- 
ing endwise. The pinion meshing with 
the internal gear on the face plate 1s 
formed on the end of a sleeve which slides 
endwise upon the cone spindle from which 
it is driven by a feather. The’ endwise 
movement of the sleeve by which the 
pinion is drawn within the bearing and 
out of mesh with the face plate gear, is 
by a yoke engaging with a groove in the 
sleeve, the yoke being operated by the 
rack and pinion seen between cone pulley 
and face plate. 

There will thus be seen to be four ar- 
rangements of gearing, first through the 
gears on the cone and main spindles giv- 
ing the latter the full cone speed, second 
through these gears and the back gears, 
third through the face plate gear with the 
back gear out, and fourth through the 
face plate gear with the back gear in. As 


of vacuum. As the values so plotted fall 
in straight lines, a few points only are 
required. On the trial of which a contin- 
uous record is to be obtained no cards are 
taken, but readings of steam-pressure, 
vacuum and revolutions are noted by an 
observer at quarter-minute intervals and 
afterwards plotted on a time basis. By 
means of the information obtained on the 
preliminary trial the power at any given 
period can be estimated from the values 
of steam pressure, vacuum and revolu- 
tions, and a very close approximation to 
the true mean power developed during 
the whole time can be made. 
A A A 

The L. S. Starrett Company, of Athol, 
Mass., announce that they have opened 
an office and salesroom at 126 Liberty 
street, New York City. Mr. A. H. 
Briggs will be in charge. 
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Machine Photography. 
BY J. LANDSING. 


The various merits of photographs to 
show machinery and their operations, are 
well established; but how to obtain good 
photographs for the purpose, is a differ- 
ent matter. Both the machine manufac- 
turer and the photographer have their re- 
spective difficulties to contend against. 
The successful and continued mainte- 
nance of photographic departments in 
many well-known machine manufactories, 
seems to demonstrate that Where a large 
variety of machinery is made, a_ well- 
regulated photographic department pays. 

First of all, a photographer should 
know the optics and chemistry of photog- 
raphy. He need not know the derivation 
of the formule from which the curves of 
his lenses are obtained, but he should 
know under what conditions his lenses 
would distort or exaggerate the perspec- 
tives in the projected image. He should 
know every possible way in which his 
lenses and camera may be used, and all 
the so-called tricks that can be played 
with them. He need not be able to write 
the reaction of each operation in the dark 
room, but he should know positively the 
effect of each chemical which touches his 
plate or print. By the perfect mastery of 
his instrument he would be able to cor- 
rectly judge what is the best exposure he 
can make and how to make it, under 
different conditions as to light and shade. 
This is the most important factor in 
machine photography, where the choice 
of light and position is often not to be 
had, as ina gallery operating room. Often 
a machine must be photographed just as 
it stands, perhaps in a dark corner of the 
shop, closely surrounded by other heavy 
work. When the exposure is doubtful, 
better care and skill must be used in de- 
velopment, to bring out all there is on 
the plate. The lens for the work should 
have great depth of focus; speed is of sec- 
ondary importance. For most machinery 
a lens of from 10 to 12 inch focus is most 
convenient. A much longer focus lens 
would require too much space to be 
cleared between the camera and the ma- 
There should be a -wide angle 
lens in the outfit. It will be necessary 
when space is limited. The wide angle 
lens should not be used unless absolutely 
necessary, as it is easy to exaggerate the 
perspectives by its use. The camera 
should have a long bellows. The tripod 
should be heavy and have telescope legs, 
and all joints should be tight. Sometimes 
it is necessary to locate the instrument on 
or among machinery or their parts when 
the telescopic legs will be found very con- 
venient. Too much care cannot be used 
in preparing the machine and its sur- 
roundings for photographing. All oil 
and grease should be cleaned off. Each 
minute depression in the surface of the 
casting is an oil-cup, the surface of whose 
contents reflects the light like a mirror 


chine. 
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and gives a glaring spot. Where light is 
not reflected, the oiled surface shows a 
distinct spot, darker than the rest. All 
iron castings should be coated with a 
dull slate-colored paint, and be allowed to 
dry thoroughly. Should oil spots show 
through the paint, a judicious rubbing 
with chalk dust will almost always hide 
them. If polished surfaces reflect the 
light badly, they should be coated with 
white-lead and turpentine, or atomized 
with a thin whitewash. For a_ back- 
ground nothing is better and more con- 
venient than a large piece of unbleached 
cotton cloth, hung loose and kept in con- 
stant motion during exposure. The cloth 
need not be stretched smooth or be clean 
and white. Motion may be imparted to 
the cloth by shaking it by the edges or 
striking it in the back or front. The set- 
ting or floor must be cleared of every- 
thing, and, if possible, skids and rollers 
taken from under the machine. The floor 
must be covered with some white ma- 
terial, such as whitewash, sand, ashes or 
sawdust. No general rule can be applied 
to the plate and its manipulation; it is not 
the plate which is richest in silver nor the 
cheapest which is best. It is not so much 
what plate is used, as the thorough mas- 
tery of some one plate. It is better to use 
one plate, than be constantly changing to 
different plates for different purposes. The 
foregoing may be applied to developers. 
It is well to use the developer recom- 
mended by the maker of the plate one 
uses, but it is better to master one good 
developer which can be used with all 
plates. As to the exposure, it is indefinite 
to say give a long or a short exposure; 
there are so many conditions to be con- 
sidered, that half an hour may be very 
short for one case and half a minute very 
long for another. It is safer to follow the 
cook books and say, “Cook till tender,” 
viz., expose till you get good detail in the 
shadows and let the high lights take care 
of themselves. In properly developing an 
exposed plate, the operator should first 
know the effect of each ingredient of 
the developing fluid on the plate. In gen- 
eral, the developing fluid can be separated 
into three parts—the developer, accelera- 
tor and color giver. Sulphite of soda is 
generally used for the last. An alkaline 
solution like ammonia or carbonate of 
soda or potash is used for the accelerator; 
the developers are various. The propor- 
tion of the color giver and the accelerator 
should be kept constant, once determined 
by test to give the desired color to the 
negative. The developer should be varied 
to suit the exposure in direct proportion 
to the amount of time. The machine 
negative should not be very strong in 
contrast, but should contain all details 
in the shadows, especially for blueprint- 
ing, therefore weaker developer must be 
used for the time than otherwise. As a 
general rule, use a small quantity of de- 
veloping fluid rich in developer for long 
exposures, and a large quantity of fluid 
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weak in developer for short e; 


sures, 
By long exposure is here mea:', when 
the high lights are likely to be ized. 
The acid fixing bath in an upric:t tank 
is the best. Should it be necess::\ to re- 
duce the negative, immediately r fix- 
ing, before washing, place it it weak 
solution of red prussate of potas! iill the 
proper density is obtained. This S not 
stain the plate. An under-exp: plate 
is almost useless; it is better to ©) tch in 
the details with the retouching pen: :! than 
anything else, if it is not possib ) get 
another exposure. If the negat is to 
be used frequently, a coat of var: will 
afford some protection. 

The question of prints is not sy to 
answer. It is hard to get a brilli blue- 
print with good details; but a b!veprint 
has the advantage that it can b IIded 


and sent in a letter, or otherwise roughly 
Wh 


handled, with little injury. blue- 
prints are desired, use a slow nting 
paper richly coated. A silver print gives 
the best impression from the negative, but 
when mounted on card, is bulky to handle 


and file away, and is easily broken in the 
mail. If unmounted, the silver print goes 
to pieces at the first folding. li 
prints are to be used it is better to mount 
them on cloth, and straighten them by 
pressure. A silver print on plain salted 
paper may be a compromise between the 
two. When it is necessary to photo- 
graph a machine and daylight is not avail- 
able, place a lighted candle at the farthest 
point of the machine, one at the nearest 
point, and two at the extreme edges; ig- 
nore the machine, and focus on the 
candles. A good flashlight is wanting in 
the market. A good flash-powder is 
preferable to the magnesium lamps avail- 
able for machine work. Estimate the 
amount of powder necessary; divide it 
into three parts; sprinkle each part into 
a long, narrow line; flash each part sep- 
arately, two flashes on one side of the 
camera and one on the other. 


silver 


A A A 
The Old Shop. 


“T have ever felt the want of it myseli 
[technical education] and have admired 
it in others; but for all that, I have a most 
kindly feeling for my ‘Alma Mater,’ the 


{ 


old-time country machine-shop,. of which 


to-day there lies not one stone upon an- 
other. Not one sodden timber rests i 
the forebay, and only the notclied recesses 
cut in the rocks on the river bank remain 
to show where the old water-wheel once 
slowly turned on its well-worn gudgeons: 
and much as I admire the grand engineer- 
ing-schools of to-day, now that the haré 
toil of my youth is over, I lo : back to 
the old shop with a thankful ‘eart, that 
amid its grime and dirt, ami! its hard 
work and unpaid services, I earned ol 
patience, of perseverance, of s {-reliance, 
and handicraft; and above al!. I learne? 
under most trying and discou-aging “ 
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ces to close tightly my lips to- 
nd inwardly vow that I would 
go, somehow.’’—J. F. Halloway. 


Aaa, 
imming Wrench Blanks. 


BY W. A. WARMAN. 
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ters are used to take a roughing cut, after 
which the work is passed through three 
times with the plain cutters, the last cut 
being set to take not more than .0o15 inch, 
at a cutting speed of 11.66 feet per minute. 
This speed seems slow in face of the fact 
that the corrugating, described in a 



















































































Hav .g several thousand wrench ham- 
aers t round up and straighten on the previous article, was done at a speed of 
back. . found it necessary to find some 2y.16 feet per minute. 
meuic speedier and cheaper than mill- I can see no reason why this should be 
ing. e hammers, being forged, hadthe so. I know, as a matter of fact, that we 
sseel ), and this had to be gotten off. could not get satisfactory results at what 
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Fig. 2 American Machinist 
DIES FOR WRENCH BACKS. 
TT! ° 
Tlie ingement shown in the photo- would seem only a moderate cutting 
graph what we used. Fig. 1 in the speed. 
sketch -hows a section of bed and cutters The cutters require a clearance of 21°. 
md at clevation of the punch or slide. It is not absolutely necessary to set the 
Th. : : ’ 
+e I has the inclined grooves to re- cutters at an angle as shown, but it makes 
ceive t « cutters 4 A, which are held in them easier to grind and keep in order. 
place the clamps B B. Adiustment is The best results were obtained with a very 
obtain with the wedges C C. The. slight top rake on the cutters, not more 
Punch has the hardened steel piece Ethan the concavity that a four-inch wheel 
secure y cap screws. Spring clips FF would grind. Too much rake is worse 
held b one of the screws on each side, than none. 
hold t- work when it is placed in posi- We used several grades of steel for cut- 
ten, gs. 3 and 4 show sections and _ ters and found very little difference when 
plans cutters used. The serrated cut- properly hardened. I got the best results 
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by heating in gas and hardening in water 
at 78° to 80° F. and finishing the cooling 
in vaseline, without drawing, using plenty 
of cyanide. Do not depend upon the 
cynanide to do the hardening, but heat 
your steel as hot as the quality of steel 
will stand without damage. 

I trust the reader will pardon me if I 
digress and ride my pet hobby a lap or 
two, but the subject of hardening and 
tempering this class of tools is one which 
should receive more attention. I find 
that the average blacksmith does not ap- 
preciate what is required of a tool of this 
sort. He always knows just what you 
want, and usually does just what you 
don’t want. He will concoct solutions, 
with all the gravity and mystery of a 
“voo-doo” doctor, when pure water will 
do better. Solutions without a proper 
heating of the steel are deceiving: they 
only case-harden. A tool for heavy duty 
must be hardened through. If the right 
degree of hardness can be obtained with- 
out drawing, so much the better. This 
is not so hard to do as it seems. Clean 
water at the right temperature, a good 
heat in charcoal or gas, time enough in 
the water to secure sufficient hardness, 
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ROUGH FINISH. 


then a quick transfer to a heavy bodied 
oil to finish cooling. 

To get back to the wrench job: lubri- 
cation is a feature that must not be over- 
looked. I used a heavy solution of vege- 
table oil, soft soap and water, 5 pounds of 
soap to the gallon of water. This did bet- 
ter work than oil, the supply being at 
about 15 pounds pressure, through %- 
inch nozzles attached to the supply pipe 
shown in the photograph. 

I have no apology to make for the 
lagged-up press fly-wheel, except for its 
appearance. Aside from its lack of beauty, 
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it was highly satisfactory, and did not 
cost to exceed $4. It would pull more 
than we could ever get out of the 4%4-inch 
double leather belt. We made the steel 
band, planed up some 1%-inch stuff to 
the shape for the segments, wedged be- 
tween the segments and the pulley with 
shingles, cemented on a crown of paper, 
and the se the price of 


old man” was “in 
a new pulley. 
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in a large mass. Soldering the wires to- 
gether was not supposed to be a defect, 
because the real advantage of subdividing 
the metal was not understood. A wire 
core gives better results than a solid one, 
not because the wire has greater magnetic 
capacity, but because it reduces the 
strength of the electric currents generated 
in the core. When an armature revolves 
in a magnetic field, electric currents are 


TRIMMING WRENCH BACKS. 


On the Construction of Armature 
Cores. 
BY WM. BAXTER, JR. 


In the early days of electrical develop- 
ment, armature cores were made either 
solid or of iron wire coiled into the proper 
shape. When solid, they were generally 
of cast iron, as in the old Brush machines. 
Wire cores were considered to be the best, 
from an electrical standpoint, but were 
regarded as defective, mechanically, ow- 
ing to the difficulty of making them suf- 
ficiently rigid. Some manufacturers 
sought to overcome the mechanical weak- 
ness by using tinned or galvanized wire, 
which was sweated together so as to con- 
vert the ring or drum into a solid mass. 
Wire cores were regarded as superior to 
solid ones, because previous experience 
with induction coils had shown that a 
bundle of wires would give better results 
than a solid rod; and the conclusion gen- 
erally derived from this fact was, that 
iron, when subdivided in the form of wire, 
could be magnetized stronger than when 


generated in every part where there are 
complete circuits’ in which they can flow. 
The paths of the currents will be in lines 
parallel with the shaft, except at the ends 
of the armature where the circuits turn 
around to reverse their direction. As the 
wire of the core is wound at right angles 
with the shaft, the currents in the core 
must run across the wire, and therefore 
have to overcome the resistance of the 
imperfect contact of the adjoining wires, 
which may be very high if there is a con- 
siderable thickness of rust or scale on the 
wire. If the wire is galvanized, however, 
and formed into a solid mass by means of 
solder, the resistance at these points of 
contact will be obliterated, and currents 
will be able to flow through it about as 
freely as if it were a solid piece of iron. 
On this account the cores in which the 
wire was soldered together, were inferior 
to those made of black wire, although 
superior from a mechanical standpoint. 
The best of wire cores, however, are very 
defective, owing to the fact that they only 
remedy in part a defect that must be en- 
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tirely removed to insure satisfact, 
sults. Wire cores will work in sn 
chines, although with a very | 
ciency; but in the large generator 
present day, they would fail entir 

a large generator, the magnetic 

so strong that the electro-moti: 
developed in a single turn of wir« 
armature is sufficient to drive a ve 
current against a lowresistance, an: 
same amount of pressure could 
veloped in a circuit in the core i 
follows that the construction must | 
as to make it possible to obviat 
circuits. With wire this cannot be : 
plished unless an insulating cover 
used, and this would be objectionalh! 
it would increase the cost of constr 
and weaken the structure mechanical 

In modern machines the armature 
are made of sheet iron, which is superi 
to wire from the fact that, with it, the in- 
sulation can be made perfect, and in addi- 
tion to this, the core can be made with 
grooves—a construction. which is very 
desirable in the majority of cases, and 
which is not possible with wire cores. In 
sheet-iron cores the construction must be 
such that the sheets run at right angles 
to the direction in which the electro-mo- 
tive force is developed. If the armature is 
arranged with the poles of the field around 
its periphery, the core must be made of 
disks or rings mounted at right angles 
with the shaft. If the poles are placed on 
the sides of the armature, the iron must 
be wound around like a coil of ribbon. 
This latter construction is not used very 
often, as it presents greater constructive 
difficulties. 

Small armatures are made either of the 
drum or ring type; but for large machines, 
the core is always of the ring type, whether 
intended for a ring or drum winding. The 
only exception to this rule is when the 
machine is of the two-pole kind; but large 
two-pole machines are not made at the 
present time. 

For small armatures, say 8 inches in 
diameter, or less, the disks or rings are 
punched in one piece, of iron, ranging 
from 24 to 26 gage. For a drum arma- 
ture, a thin sleeve of hard wood or | 
is slipped over the shaft, and the disks, 
which have a hole large enough to fit 
over this sleeve, are strung on and 
tightened up endwise of the shait by 
means of a stationary flange at ore end, 
and a nut and movable flange at th« 
The iron disks are separated fro: 
other by sheets of paper, which, ! 
manufacturers, is stuck to the sh« 
before the disks are punched out, 
others is cut independently of t! 
If cut independently, the iron an 
disks are placed alternately upon the 
shaft. The object of the paper is t» sepa- 
rate the iron disks, so that there may be 
no path for the current to pass from one 
to the other. The wooden or paper sieeve 
between the disks and the shaft ‘fords 
insulation at this point, and at the ends 


ther. 
each 
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iron 
d by 
iron. 
paper 
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the d-ks are separated from the heads 
by a; ece of fiber or a sufficient number 
of she ts of paper. As the magnetism has 
a stro g tendency to twist the armature 
core .-ound the shaft, it is necessary to 
secur: ¢ against rotation. This is accom- 


by passing two or more bolts, or 
rough the disks, parallel with the 


plish« 


rivets 

shaft. These bolts are made somewhat 
small: than the holes in the disks, and 
are co ered with cloth well fastened on 


with clue, or else with a sleeve of fiber; 
thus tallic contact between the bolts 


and the disks is prevented. These bolts 
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the disks is not over two or three thou- 
sandths of an inch thick, it will be realized 
that unless considerable care is exercised, 
all the burs will not be removed. Shellac 
should not be applied to the paper before 
the disks are put in place, as it would be 
very apt to dry in ridges, and these would 
prevent the balance of the surface from 
coming into contact. The proper course 
of procedure is to place all the disks in 
position, and while they are in a loose 
state apply the shellac freely to the whole 
surface of the core. The varnish will 
soak in to a depth of an eighth of an inch 











Fig. 4 
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CONSTRUCTION OF ARMATURE CORES. 


hold the disks firmly to the heads, from 
which they are also insulated, and the lat- 
ter are prevented from revolving on the 
shait by means.of keys. 

If an armature is built up as explained 
in the foregoing, there will be no metallic 
contact between the adjoining disks, un- 
less it is caused by burs from one over- 
lapping onto the other. These burs may 
be produced in two ways—one by punch- 
ing the disks with a die that is dull or an 
imperfect fit, and the other by the process 
of truing of the outside surface. The 
first can be prevented by using 2 properly 
constructed die, and keeping it sharp, so 
that it will make a clean cut. To prevent 
burs from lapping over from disk to disk, 


when the outside is trued off, it is neces- 
sary that the paper separating the disks 
be of a dense quality, first-class manilla, 
and that it be rendered as hard as pos- 
sible by being well soaked with shellac, 
and screwed up as tightly as the nut on the 
shaft \ permit. If the trueing up is 
done in a lathe, with a tool, the last cut 
should be very light, and with a very keen 
edge. then a smooth file is used, the 
bur will be entirely removed. A cheaper 
and bei:er plan, however, is, to grind the 
surface rue, finishing the work with a 
ineem sy wheel. As the paper between 


or more, which is all that is necessary, 
as the amount taken off in truing the out- 
side is seldom over one-fifth of this. The 
disks should be tightened up as soon as 
the shellac is applied, so that it may not 
have a chance to set, and prevent them 
from coming as close together as they 
should. The core should be allowed to 
dry for several days, or else be baked at 
a moderate heat for two or three hours, 
before the surface is trued off. If this 
precaution is not taken, the paper will be 
pulled out of the joints, to some distance 
below the surface, on account of being 
softened by the wet varnish, and if this 
occurs, there will be nothing to prevent 
the burs from lapping from one disk to 
the other. Ifthe varnish is allowed to be- 
come thoroughly dry, the paper will as- 
sume a horny consistency, and will not 
be cut away to any greater depth than the 
iron; therefore, it will hug close to the 
sides of the disks all the way out to the 
surface, and thus prevent the formation of 
burs. 

The construction of cores for ring ar- 
matures differs from that above described 
only in the manner of fastening the rings 
together. In the case of a drum, as there 
is no open space between the core and 
the shaft, the disks can be clamped to- 
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gether by means of heads secured to the 
shaft, but with the ring a sufficient space 
is left between the shaft and the inside of 
the core for the wire to pass through. On 
this account the core is made complete 
within itself, and is then held in its proper 
position upon the shaft by means of a 
spider. The disks of a drum armature 
core may be shaped as shown in Fig. 1 or 
Fig. 2; while for a ring core they would 
be as shown in Fig. 3, or with grooves on 
the outside the same as Fig. 2. As the 
ring core cannot be clamped between 
heads mounted directly upon the shaft, it 
is constructed with end rings made of 
wrought iron, of sufficient thickness to 
give the required strength. For a smooth 
core, as shown in Fig. 3, these rings would 
be the same diameter, inside and outside, 
as the sheet-iron rings, and would be pro- 
vided with holes, 1, 2, 3, etc., to match 
holes in the latter. Through these holes 
rivets would be passed to hold the struc- 
ture together. In grooved cores the end 
rings are almost always made of the same 
diameter on the outside as the bottom of 
the grooves, and sometimes a trifle 
smaller. 

In the construction of drum armature 
cores, especially of small size, there is 
little room for the display of ingenuity. 
since it is quite evident that the course 
outlined in the foregoing is about the best 
that can be adopted. With ring cores, 
and specially if of large size, this is not 
the case. If the ring shown in Fig. 3 
were, say, 4 or 5 inches in diameter, it 
would be quite evident that the cheapest 
and best way to make it would be to 
punch the ring out in one piece, as by so 
doing the core could be made perfectly 
rigid with smaller and more imperfectly 
fitting rivets than if the sheet-iron rings 
were made in halves. The dies for cut- 
ting out the blanks would also be less 
expensive. If the armature were grooved, 
it is doubtful if the dies would cost less 
than those for the half ring. The waste 
of material in cutting out the ring would 
be much more when in one piece than if 
in two, as can be seen from Fig. 4. This 
saving in material is not a very important 
matter in armatures of a few inches diam- 
eter, but becomes serious as the size in- 
creases. It may be a debatable question as 
to whether anythin, can be saved by 
making a core 6 inches in diameter of 
segments instead of solid rings, but if the 
diameter is 30 inches, the advantage of 
using segments becomes quite evident, 
not only on account of the saving in sheet 
iton, but also on account of the difference 
in the cost of dies. When the diameter 
passes beyond 30 inches, we soon reach 
a point where we are compelled to use 
segments, from the fact that sheets of 
iron of sufficient width for a whole ring 
cannot be obtained. As may be expected, 
there is a difference of opinion as to the 
diameter at which it is profitable to change 
from solid rings to segments, and there 
is also a difference of opinion as to the 
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number of segments; but, with few excep- 
tions, armatures above 24 inches are built 
up of segments. In the next article the 
method of constructing such cores will 
be fully explained. 


A A A 


Letters from Practical Mien. 


Fire Pails—Authority and Discip- 
line. 
Editor American Machinist: 

It is not worth saying that fire pails 
are very necessary and important things. 
A fire pail—with water in it—is sometimes 
worth more than a dozen fire engines and 
a big chief ten minutes later. In estab- 
lishments of any size and importance, and 
with any ideas of permanent continuance, 
you are always sure to see the rows of 
fire pails set around at convenient points. 
That is all right, although I am not quite 
sure that the pails are quite complete 
without a gage glass in the side of each to 
show how much water is inside. The 
gage is as necessary as on a steam boiler, 
and more so, because I have an idea that 
low water is more frequent in fire pails 
than in steam boilers. I certainly have 
heard of fire pails with very little water 
in them and sometimes also of pails en- 
tirely empty. 

But here is the remark that I want to 
make. There is a sight that I often see 
that never fails to fill me with disgust and 
indignation to the point of explosion, and 
that is the fire pail or a row of fire pails 
with hemispherical bottoms to them. Hu- 
man ingenuity, if you call it ingenuity, was 
never more abominably employed than 
when getting up that pail. The sparsity 
of common sense was never more com- 
pletly evidenced than in the extensive and 
numerous adoption of that pail. 
Wherever I go I am apt to see it, so that 
enormous numbers of them must be 
scattered over the land. If they are pat- 
ented there must be money in the patent. 
The makers of them must have got rich; 
but never were riches more undeserved. 

The idea on which the pail is made and 
sold, and painted to its dazzling red and 
set up in its glory for underwriters to 
worship, if they are so benighted, is evi- 
dent enough. This fire pail must be the 
best pail in the world for fire service be- 
cause it is good for nothing else. They 
say that boys are sometimes assigned to 
their stations in life on the same general 
principle, and it is just as proper in one 
case as in the other, improper in both. 

The thing that is sought te be accom- 
plished by the use of the hemispherical 
bottom of the fire pail is certainly secured. 
The pail is emphatically let alone. When 
anybody wants a pail of water he wants to 
set it down somewhere, and if the water 
is to be used it is not all to be used at 
once. It is a rare thing in ordinary shop 
life that one wants a pail of water to throw 


all in one splash. It is still rarer that a 
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fellow wants to stand ani hold a pail of 
water for fun. One or the other has to 
be done with this kind of a pail or it has 
to remain in the rack; so it remains. 
Everybody lets the pail alone, and the 
letting alone is the only common sense 
operation connected with the pail. 

The whole object of making the pail 
with the round bottom is to insure that it 
will always be there when it is wanted, 
and that object is accomplished. It does 
not help in the least about providing or 
insuring a pail always full of water when 
wanted. The latter is just as important 
as the former; so that, after all, the job 
of securing an ever-ready pail of water is 
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in a shop tells a shameful thin 
tainly tells of the lack of proper 
tion or of proper authority in 
Those pails say plainly that, 

pails are very necessary, ther 
found no means efficient to secu 
a thing as an ever-ready array 

or a hundred pails, and these ot 
have been set up as monuments 
If they don’t mean that, wha: 
mean? If anyone can argue o  retend 
that they are the best pails fo use. 
while they are the worst possib! ls for 
every other use, I would like to t some 
lessons in that style of reasoning st for 
If I was a propriet i an 


It cer- 
ganiza- 
© shop. 
le fire 
s been 
small 
dozen 
things 
ullure, 
they 


curiosity. 
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establishment rigged up with a lot of 
those pails, I would have to hang my head 
in shame as I walked through it, for the 


at best only half accomplished. The pails 
are there, but is the water? As they will 
be let so completely alone, and as they 
can’t be stood anywhere without tumbling 
over, it will not. be so easy to fill them as 
the ordinary pail; so that, other things 
being equal, the chances are that they 
will be less likely to be found always full 
than if they were common, everyday sen- 
sible pails. 

But the great objection to the pails, 
after all, is that they have so many bad 
points about them, even for fire service. 
The ready ability to tumble over and spill 
every drop is anything but a virtue in the 
excitement of a fire. There are often 
other things very necessary to do in ex- 
tinguishing a fire besides throwing a pail 
of water; but the man with one of these 
pails is helpless. He can’t pry off a 
board to get at the fire; he can’t chop 
down anything; he can’t set down a pail 
and use a dipper to throw the water; he 
can't handle anything—he is tied to the 
pail. Another fellow can’t bring a pail 
and set it down and run for another. 
Nice things these pails are for a watchman 
alone in the middle of the night. 

The adoption of these special fire pails 


pails would be a dead give-away on my 
intelligence or my discipline. 
TECUMSEH SWIFT. 


A A A 


That Special Mechanical Move- 
ment, 

Editor American Machinist: 

; prob- 

ed me, 


Mr. Hunziker’s solution of t! 
lem in the issue of July 22d inte 
and I submit sketch which I 
overcome the objection which 
tion in your editorial comme: 
same, viz., that he could 
points, but could not draw the: 
again. My sketch is practical]; 
as Mr. H.’s, with the addition « 
rod E, that enters the slot for ¢ 
pins, and rests against the la in, ane 
also the two racks A and B, t! inion ¢ 
and segment gear D. As tl 
piece F is pushed up to force t 
between the pins, it rotates the | 
gear, so as to cause the rod E ' 
drawn from the slot, and thus ke eon 
for the advance of the pins; tl d £ ana 


nk will 
i men- 
yn the 
id the 
ygether 
e same 
e push 
ling the 


and 


-shaped 
riangles 
ion and 
be with- 


room 
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rack “! being fastened rigidly together, 
and mc\ing as one piece. On reversing 
the mo\'on, the rod E is pushed into the 
slot, wiile the piece F is withdrawn to 


make rom for the triangles. 
The :umber of teeth in the complete 
which the segment D is a part, 


gear | 
would found by multiplying the num- 
ber of t cth in pinion by the base of one 
of the ‘riangles and dividing by its alti- 
tude, | then multiplying this by the 
number oi triangles used. At first I was 
under impression that the diameter of 
the pins would have a very slight in- 
fuence on the required ratio of gearing, 
but on second thought have concluded 
that this was not a factor. 
WALTER GRIBBEN. 
A A A 
The Corliss Horizontal Drilling 
Machine. 


Editor American Machinist: 


I want to thank Mr. Randol for his 
article on horizontal drilling machines, 


which appeared in your issue of April. 


1sth, and especially for his resuscitation 
of the Corliss machine. Fifteen or six- 
teen years ago I was quite well acquainted 
with the old De Lameter Iron Works, 
and that machine always excited my ad- 
miration. For a large range of medium 
heavy work it performed its functions in 
a more satisfactory manner than any ma- 
chine which I have ever seen; and this 
in spite of the fact that it was in some 
respects badly designed, the location of 
the cone pulleys being especially awk- 
ward. 

One prominent use to which they put 
it was for drilling the bolt holes of cyl- 
inder and steam chest flanges. The cyl- 
inder feet being first planed, the casting 
was strapped to the table which ran upon 
a horizontal track, when the holes in the 
flange could be reached without any 
waste of time. The arrangement was also 
very convenient for facing off the nut seats 
on the back sides of the flanges. Frame 
flanges and pillow blocks—the former 
being shown in Mr. Randol’s illustration 
—and many other similar jobs were done 
ina more expeditious manner than I have 
ever seen them done elsewhere. 

Another use of the machine not shown 
in Mr. Randol’s picture was for a boring 


machine. At the time of which I speak 
the De ameter works made a good many 
air compressors, in which each cylinder 
head contained a nest of valves. These 
cylinder covers were bolted to an angle 
plate ani a support for the outer end of 
the boring bar was secured to the table 
*eyond the piece of work being done. In 
this way the different holes were reached 
avery expeditious manner, especially 
m cases where the cylinder heads were 
“arge an’ heavy, as they often were. 


Mr. | lol says this machine was not 


arrange ir tapping, but I am not sure 
that it wos not so used. At that time the 
De La: 


‘r works had a reversible tap- 
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ping fixture which was the first of this 
kind that I remember having seen. It 
was used on different drill presses, and it 
would be strange if it were not applied to 
this machine when occasion required. 
C. O. GRIFFIN. 


A A iA 


A Lathe Tool—Compound Rests on 
Small Lathes. 


Editor American Machinist: 

I think the following may be of interest 
to your readers: 

Some years ago, an old engineer who 
had learned his trade away back in the 
forties or fifties, gave me a good wrinkle 








Fig. 2 


American Machinist 


4 


on how to make a turning tool which I 
have never known to fail its purpose. 
With the ordinary way of making tools, 
when they have to be used set a long way 
out from the rest, as in turning a crank, 
the turner has to be very careful to avoid 
digging in, with the result of either break- 
ing the tool or spoiling the work. Or- 
dinarily tools are made with the cutting 
point level with the top of the tool (see 
Fig. 1). Fig. 2 shows the old en- 
gineer’s way, the cutting point being just 
above the center of the piece of steel 
the tool is made from. The reason is 
plain. When the tool bends under pres- 
sure, its point describes an arc whose 
center is about the center of the piece 
of steel, not the top surface. In Fig 1, 
the point will bend with the work, and in 
Fig. 2 will bend away from it. There 
are other advantages about the tool in 
Fig. 2. One is that it need not be made 
of such heavy stock as is necessary with 
that of Fig. 1. 

Mr. Miller seems to be very much 
against compound rests on small lathes. 
I wanted a small foot power lathe some 
time ago for use at home, and think that 
I shall have to buy an English one, al- 
though I would prefer an American one, 
as they are not so heavy; but how can I 
hore a taper hole without a compound 
rest? I should be sure to want to do 
this some day. 

Your paper is very interesting and I 
have introduced it to several people 
about London who I believe are now 
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buying it every week. They are prin- 
cipally foremen of engineers’ shops, etc. 
ALFRED CLEGG. 
London. 


[Our contributor does not seem to be 
acquainted with the American taper 
turning attachment, though perhaps he 
wants a smaller lathe than they are ap- 
plied to. At any rate we advise him to 
acquaint himself with it. Besides, there 
are several foot lathes regularly made 
here with compound rests.—Ed.] 

Zs - A 


The Lightest Known Solid. 


The lightest known solid is said to be 
the pith of the sunflower, with a specific 
gravity of .028, or about one-eighth that 
of cork. The sunflower is extensively 
cultivated in central Russia, and various 
uses are served by its different parts, the 
recent discovery of the lightness of the 
pith essentially increasing the commercial 
value of the plant. For life saving appliances 
at sea, cork has a buoyancy of I to 5, 
while with the sunflower pith I to 35 is 
attained. About 800 cubic inches of it 
would weigh as much as 1 cubic inch of 
iridium, the heaviest metal. 


A A A 


As our readers know, our editorial 
rooms are in the top story of one of the 
modern sky scrapers, at nearly the hight 
of the top of the Bunker Hill Monument. 
Already this season we have had one or 
two lively thunderstorms playing about 
our ears, and on another building in the 
vicinity a flag pole was shattered in the 
last attack. It is probable, however, that 
the inmates of these buildings have not 
been in the least danger, the masses of 
steel having more attraction for the subtle 
fluid than the human body has, so we sit 
quietly, and with unruffled minds watch 
the flashes and the darting streaks. It 
would probably be unsafe, however, to 
stand on the roof when one of these 
storms is in business, and we do not pro- 
pose to try it. 

A A A 

The flow of steam of any pressure 
through an opening into any other pres- 
sure, less than three-fifths of the initial, 
has practically a constant velocity, 888 
feet per second. The weight discharged 
per minute in pounds avoirdupois may be 
found by nwultiplying the area of the open- 
ing in inches by 370 times the weight per 
cubic foot of the steam. 

A A A&A 

Baxter D. Whitney sends us a strip of 
white pine, 10 feet long, 234 inches wide, 
and originally 5-16 inch thick, which has 
been planed, at one passage through one 
of his planing machines, to a thickness 
of 1-64 inch. This thickness is uniform, 
and the surface of the wood is excellent. 
This specimen we consider a very inter- 
esting evidence of the degree of perfection 
to which been 
brought. 


such machines have 
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We invite correspondence on subjects pertaining to 
machinery. 

Name and address must always be given, though 
not necessarily published. 


Communications for or relating to the reading col- 
umns should be addressed to the Kditor. All business 
communications should be addressed to the Company. 


Subscribers can have their mailing address changed 
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addresses. Those who fail to receive their papers 
promptly will please notify us at once. Date on wrap- 
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Tools with Machines. 


Machine tool design is largély a matter 
of adaptation to the methods and manners 
of the users of tools, and many an im- 
portant alteration of design has been 
made as a result of the discovery that 
some hitherto unknown genius has, in- 
stead of following what the designer con- 
sidered the obvious method, adopted one 
of his own for working the tool, which, 
whether better or worse, had to be pro- 
vided for in future construction. 

This phase of the business is of special 
importance when machine tools are sent 
abroad, for it can almost certainly be as- 
sumed that a machine tool used outside 
the United States will not be used in the 
same manner as it would be at home. 

Many an American tool which is en- 
tirely successful here fails, or only par- 
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tially succeeds in a foreign shop, for this 
reason only; and though in some cases 
there is no help for this except such as 
time and patience and the persistent 
carrying on of the educational process 
will bring, there are other cases in which 
there is some help for it. 

For instance, suppose an American 
builder to have spent years in developing 
and perfecting a certain machine of the 
turret-lathe type. This design is almost 
certain to be mainly the result of a study 
of the methods pursued by users of the 


‘ machine, and of the difficulties and limi- 


tations encountered by many different 
men in doing a wide variety of work. The 
tools and fixtures necessary to the suc- 
cessful operation of the machine have 
been developed in the same manner, and 
machine and tools together form one 
complete engine, neither portion of which 
can work as designed to work, except in 
company with the other. These, of course, 
are familiar facts, and for that reason it is 
the more to be wondered at that our 
builders, in many cases, send bare ma- 
chines to foreign countries, where the 
tools and fixtures must be made by men 
who are absolutely innocent of all the 
special knowledge and skill necessary to 
make them properly. 

It may be set down as a safe rule of 
practice, that, even where the tools for a 
machine seem very simple in character, 
at least enough of them should accom- 
pany every machine to show clearly how 
they should be made, and it would be all 
the better if some pains were taken to 
impress upon the user the fact that the 
tools sent do not merely happen so, but 
are the result of experience, and should 
be altered only after very thorough and 
careful trial, it at all. 

If some of our American builders could 
see the tools made and used occasionally 
in foreign shops, they would better ap- 
preciate the importance of this point, and 
would also better understand why their 
machines in so many cases fail to work 
abroad as well as at home, or why they 
are worn out in half the time they are ex- 
pected to last here. 
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Mechanical Pace Makers. 


Our columns show continually how 
completely we believe in the practicai 
helpfulness of intercommunication be- 
tween those engaged in mechanical pur- 
suits, and how much also we are con- 
stantly doing to promote what is in itself, 
and in its results, so desirable. There are, 
however, many who will readily acknowl- 
edge some of the actual benefits resulting 
from mutual communicativeness who still 
fail to appreciate the full scope and in- 
fluence of it. It is perhaps first in impor- 
tance that we should each know all that 
we can of the best and most advanced 
means and methods of manufacture, so 
that the best facilities for doing things 
may be as widely adopted as possible. It 
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is also important that we sh: 
what standards of accuracy and 
are maintained, so that each : 
well as, and strive to some 
every other, and yet avoid the u: 
niceties which, though rare, 
fatal stumbling blocks to the f 
can be, theoretically, nothing 
but practically there may be, e 
chine work, a finicality which n 
will appreciate, which none wil 
pay for, and which therefore wi 

But perhaps, after all, the m 
sary thing for us each to kn 
other, is the pace at which we ar 
Isolated contentment is not thx 
veloper of either power or spe 
velocity is conceded to be desira})’ 
is no better way to promote it | 
diffusing a knowledge of the general pace, 
and especiaily of the rate of every flier. 
We can have no greater stimulus than 
may be found in the fact that a rival 
just a little faster. The greatest astonish- 
ment among our foreign competitors is 
provoked, not by the ingenuity of our 
automatic machinery, but by the speed at 
which it can be, and at which it actually 
is, operated. We can none of us do our 
best unless we are crowded, and the 
closer we are pressed, the better will be 
our speed. There must be a pace-maker, 
and neck and neck is very different from 
six lengths apart. 

It is a rather curious fact that this actual 
knowledge of each other's speed can never 
work but in the one direction. The 
struggle is, always to be first and never 
to be last. The laggard never sets the 
pace, but merely gets left. The struggle 
to win stimulates to alertness in securing 
the means of winning. We have only to 
know that we must pull faster and that 
it can be pulled faster, as the other fellow 
is showing us, to also find the way to do 
it. Modern methods and modern suc- 
cesses have come more from mutual 
rivalry in full sight of each contestant 
than from all else. 
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The Secretary of the Navy has taken 
preliminary steps toward the creation of 
a Board of Naval Officers to ascertain 
the cost of a government armor plant and 
to report to Congress at its next session. 
Two of the members of the bo 
selected are Commodore H: 
mandant at League Island, a 
McCormick, of the Norfolk N 
The board are not only to a 
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a part of it, if it is to embark successfully 
in the business of armor-making. Whether 
the Er zineer Corps will be permitted to 
contribute any advice in the matter does 


not ye! appear. 
A A A 


An -merican who has been introducing 
a new iachine tool abroad informs us that 
in sone Scottish engineering establish- 
ments {ey refuse to even consider Amer- 
ican re‘erences or testimonials as to the 
yalue of tools; so that, in some cases, the 
fact that his machine had been used suc- 
cessfully by leading establishments here 
had no weight whatever. In the absence of 
British references they refused to con- 
sider any. Does this result from differ- 
ences in shop practices, which may make 
a machine tool good in one country and 
bad in another, or is it that we are too 
careless with our testimonials? Either 
or both of these causes might operate to 
produce the observed phenomenon. 
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Questions and Answers. 


Name and address of writer must accompany 
every question. tions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail, 


(121) L. S. LL. asks: If a ball be pro- 
jected vertically from an open freight car, 
moving at a constant speed in a hori- 
zontal plane and in a straight line, where 
will the ball strike at the termination ot 
its descent, assuming that there is no air 
resistance? A.—As the ball leaves the 
car, its velocity has a horizental com- 
ponent equal to that of the car. The re- 
sistance of the air being ignored, this com- 
ponent will not alter, the ball will in its 
fight be constantly over the point of the 
car which it left and it will finally return 
to that point. 


(122) E. C., Oglethorpe, Ga., writes: 
I have a direct steam cotton press 
with cylinder 25 inches diameter by 
about 7-foot stroke. The press _ is 
about 100 feet from the boiler, with 
14-inch steam pipe. In baling cot- 
toe m the cylinder is filled with steam every 
Ato 5 minutes, and on the last charge 

of Feotton it is held in the cylinder from 2 
to 15 minutes. Now, this thing wastes 
too much steam. I have almost decided 
to build a tank near the press and put in 
a steam pump, with about 3-inch dis- 
charge pipe into the cylinder, and to use 
cold-water pressure instead of steam, as I 
nieve. it would be more economical of 
steam, although it might be too slow and 
could not do the work required. How 
would an air compressor do? A.—An air 
compressor would not do. That is, it 
could be made to work all right, but 
would use, perhaps, double as much steam 
a when the steam was admitted direct to 
the cylinjer. Saying nothing of the loss 
by the ndensation of the steam, the 
same volume of air would be required to 
fil the press cylinder as of steam, and, as 
general rule, any given volume ‘of com- 
Pressed sir used requires double the vol- 


ss of -\cam of the same pressure to 
age and deliver it. We cannot see, 
“ther, how it would be possible to save 


‘ny stear: by using the steam pump and 
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the water pressure. The cylinder must, at 
the last of each pressing stroke, be filled 
with water at the required pressure, and 
this could not possibly be ‘applied with- 
out the use of something more than an 
equal volume of steam. Some system of 
levers, or other mechanical devices could 
be employed which would show some sav- 
ing of steam over the practice of filling the 
direct-acting cylinder for each compres- 
sion; but we cannot suggest the arrange- 
ment without more knowledge of the 
actual press, and for satisfactory advice in 
any such case, a practical engineer or de- 
signer should be consulted. 


23) J. K., Erie, Pa., has a 613 x 10- 
inch threshing engine, running 180 revolu- 
tions per minute, which does not give 
sufficient power. He sends the following 
sketch of the valve, and wishes to know 
if it is well proportioned, and what can be 
done to increase the power. A.—The valve 
is laid out for a cut-off at about one-half 
stroke, and for this cut-off the travel, in- 
side and outside lap, and the steam port 
are well proportioned. You can increase 
the power somewhat, at the expense of 





Length of Ports 4%" 
Travel of Valve 1% 
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economy, by reducing the lap. Reducing 
this lap to 7-16-inch would make the cut- 
off occur at three-quarters of the stroke. 
If this change is made, the inside lap 
should be entirely removed. The eccen- 
tric will also require resetting—not chang- 
ing the throw, but moving it around the 
shaft to give a proper lead, which will 
probably be somewhat more than at pres- 
ent, to compensate for the reduced com- 
pression. If your sketch of the valve seat 
is correct, the trouble lies in the shallow 
exhaust cavity in the seat. This cavity 
should have everywhere a cross-section at 
right angles to the flow of the steam, not 
less than that of a 1%-inch pipe. Many 
small engines are badly designed at this 
point, and we should suspect this to be 
the trouble with this one, were it not that 
the valve is so well laid out in other re- 
spects, which leads us to doubt the ac- 
curacy of your sketch at this point. 


aaa 
Technical Books. 


WOOD WORKERS’ TOOLS. By Charles A. 
Strelinger & Co., Detroit, Mich. 396 6x8 
inch pages; 2,253 engravings. Price, bound, 
$1; in pamphlet form on thin paper, 25c. 


We have struggled with this book for 
some time in the effort to do it justice, 
but give it up. We had thought to give 
some sample extracts, but are embarrass- 
ed with a multitude of riches. We quote: 
“Headlines—We have refrained entirely 
from the use of big black type and start- 
ling headlines. There are so many good 
things in this book that if we undertook 
to emphasize their merits by bold-faced 
type, the pages would be as black as —”; 
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which is exactly the reason why extracts 
are impossible. The book is properly 
a catalog of wood working machinery 
and tools, in which capacity it will be a 
revelation to most mechanics. With this 
it gives more information on its subject 
than we have seen between two covers 
before, while it sparkles with wit as the 
midnight sky with stars. We are almost 
prepared to say it is the best piece of 
mechanical literature that has appeared 
since “Chordal.” For Sunday reading 
or every-day reading, it is equally appro- 
priate. Get it and bless us for having 
called your attention to it. 
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Personal. 
Mr. Thos. D. West has been elected 


an honorary member of the Western 
Foundrymen’s Association. 


James E. Greensmith has resigned his 
position as general manager of the Port- 
land Company, at Portland, Me. 


Mr. Stanley H. Moore, of Akron, 3 
has resigned from his position as me- 
chanical engineer with the Webster, 
Camp & Lane Co., of that city. After 
a hurried trip throughout the East, vis- 
iting the various manual training schools, 
he will leave for Kansas City, to assume 
his duties as supervisor of industrial 
work and mechanical drawing in the Kan- 
sas City Manual Training High School. 
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Obituary. 

David W. Pond, the founder, and, for 
some years, president of the Pond Ma- 
chine Tool Co., took his own life by a 
pistol shot on the morning of the 4th 
inst., at his home in Plainfield, N. J. 
Some time ago he disposed of his inter- 
est in the company named above, and 
had since been doing business in Wall 
street as a broker and speculator. It is 
said that he had been unfortunate of late 
and that his heavy losses had caused a 
degree of mental strain which he was un- 
able to withstand. He leaves a widow and 
a young son. 
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Permanent Exposition of Machinery 
in Peru. 

The Consul General of Peru requests 
us to publish the following circular: 

“The Peruvian Government, wishing to 
increase trade in the machinery and kin- 
dred lines with manufacturing countries, 
has decided to establish a permanent ex- 
position of all classes of manufactured 
articles in the lines of machinery, giving 
preference to such as are mostly used in 
Peru, viz., agricultural implements, min- 
ing machinery, electrical appliances of 
every description and apparatus for la- 
bor-saving machinery. 

“The Peruvian Government have never 
before given such inducements to foster 
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trade, and the facilities offered to Ameri- 
can manufacturers are advantageous. 

“All exhibits will be exempt from Cus- 
tom House duties as well as from Consu- 
lar fees. The Exposition will be inau- 
gurated in December oth next, at Lima, 
Peru. 

“Exhibitors will have the option to 
show their wares for a period of six 
months, should longer time be required, 
arrangements may be made by applying 
to the officials in charge. 

“Further particulars and copy of the 
rules and regulations with application 
blank will be cheerfully furnished by 

‘**CARLOS G. ESTENOS, 
“Acting Consul General.” 
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Casting Gears in Baked Molds. 


BY GUS C. HENNING. 


[In our report of the Hartford meeting 
of the American Society of Mechanical 
Engineers, mention was made of Mr. 
Henning’s contribution to the discussion 
on gearing, in which he described a 
method of casting superior gears in 
baked molds. We have received a copy 
of Mr. Henning’s remarks from the sec- 


retary of the society, and reproduce them 
below.—Ed.] 


I think a word ought to be said in favor 
of cast gears, if they are made in the proper 
manner. As cast gears are genérally made 
when hot metal is poured in, the result is 
anything or nothing—cracked gear or 
anything else. The strength of such gears 
cannot be determined except accidentally. 
But there is a way of making cast gears so 
that they will be nearly as good as the 
best cut gears, and it is a very simple way. 
Take a cut pattern and mold it up in a 
material that will bake pretty hard; then 
leave the gear right in the mold, and put 
the whole flask and pattern in the core 
oven and bake it. The result will be that, 
as clay or sand expands less than metal, 
the expanding metal pattern will crowd 
the sand so that upon cooling, the pattern 
will lie loose in the mold, and it can be 
taken right out. The cope is then put on, 
and before the flask is cold the metal is 
poured into the flask, which is free from 
dirt or dust. The dust can be blown out 
with a blower if it is necessary, but there 
really is not sufficient dust in the flask to 
hurt the casting. The metal is put into 
the hot flask, and the result will be gear 
which is sufficiently good to run in a 
printing press without any noise. These 
gears are used on printing presses, and 
people who use them do not know that 
they are not cut gears, because if the cut 
gear used as a pattern has the slightest 
tool mark on it those tool marks will ap- 
pear in the casting. Such gears are used 
at the present time. I think the patent 
on this method expired long ago. Such 
gears are strong. As the mold is hot when 
the metal is poured in, the shrinking or 
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cooling strains are less, and the metal is 
not chilled so rapidly when it reaches the 
mold. It is, of course, chilled, but not so 
fast; and, besides, the hot flask, with all 
the material in it, helps to anneal the iron 
during the cooling process, so that an al- 
most uniform condition of metal is ob- 
tained inthe gear. In ordinary cast gears 
there may be anything but a true gear. 
There are shrinking and cooling strains, 
possibly a bad core, slight cracks in the 
corners, even though they are not true 
shrinkage cracks; there are surface 
shrinkage cracks which are, I think, gen- 
erally disregarded, but they are of im- 
portance in considering the strength of 
a gear. Some loose material will per- 
haps get in the surface of the gear, and 
as soon as the metal begins to wear down 
it will wear badly. There are other rea- 
sons why an ordinary cast gear is never 
as strong as the formula indicates; and all 
formule, except when applied to cut gear 
or annealed gear, should be empirical 
rather than rational, for the reason that 
the factor of uncertainty cannot be readily 
applied to a mathematical—a rational— 
formula any easier than determining a few 
strengths of different gear empirically, 
and then using a formula constructed on 
those results as a basis. But the method 
which I have described will give satisfac- 
tory results, and can be used for large and 
small gears with equal facility. These gear 
patterns require no taper, because the 
metal expands very much more than the 
surrounding material, and they can easily 
be lifted out without any trouble what- 
ever, and the material surrounding the 
pattern being baked hard, of course, has 
considerable strength, especially when 
the material has been saturated with some 
baking material or substance. There will 
be no difficulty whatever in doing that, 
and a gear will be obtained which is 
equally strong in all parts and one which 
operates with uniformity. Anyone who 
has seen printirig presses run knows how 
perfect these gears must be in order to 
run smoothly for long periods of time 
without the slightest interruption. 

I know of gears 48 inches in diameter 
having been cast that way, which ran per- 
fectly, and the pitch line did not change, 
because when the material begins to cool 
down sufficiently to be a solid mass the 
clay or sand begins to cool off with it 
and the two go together. In the first 
place, the pitch diameter was changed by 
the expansion of the gear in the mold; 
but originally that clay was tight to the 
wheel, and, on the other hand, the molten 
metal coming in will shrink a little more 
than the mold will afterwards, so practi- 
cally they are the same thing. The gears 
cannot be heard when running, any more 
than cut gears. If that is true, the gears 
must certainly be run together so nicely 
that the variation of pitch diameter is im- 
material. They can be seen running on 
all of the new presses of the Walter Scott 
Company, in Plainfield, N. J. They are 
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putting them on all presses nov 
about two years, and no one kn 
he is using cast gears instead of cu: 
because they give the same satis 
They are experimenting now o1 
gears. 

He does not pay much attentio: 
[the shape of the flask, in reply t 
gestion that round flasks would | 
suitable than square ones], becau 
is always so much packing 
around the pattern. I believe he is 
by the size of his baking oven. Ii 
get the flask in the oven, he takes 
of that size. 
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Dangerous Electrical Conditions, 


The danger peculiar to electrical gen- 
erating works is the liability to shock, 
which is often fatal if, by accident, anyon 
comes into contact with the conductors 
when charged to a high pressure. The 
contact need neither be very perfect nor 
direct; provided two parts of the body are 
made to touch conducting materials which 
themselves differ in pressure by 1,000 
volts or more, or even by much less ii 
the contact with the flesh is very good, a 
dangerous and possibly fatal shock will 
result. The ground, especially if damp, 
is sufficient for one of the contacts, damp 
leather boots affording na protection, so 
that anyone standing on the ground or on 
metallic or damp wood flooring cannot 
safely touch a single object charged to a 
dangerous pressure. If, however, he 
should be standing upon a dry india-rub- 
ber mat, which is an excellent non-con- 
ductor, he will come to no harm on touch- 
ing any number of dangerously charged 
bodies which are at the same electrical 
pressure; but if he should simultaneously 
touch, even through his clothes, two 
bodies which differ from one another in 
pressure by about 1,000 volts, the actual 
amount depending largely on the perfec- 
tion of the contact, or if, while safely 
touching highly charged metal, he should 
touch or pass by hand any conducting 
article to someone else who is not also in- 
sulated, then a fatal shock may follow.— 
“The Electrician,” London. 
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The Jackson & Sharp Car C 
Wilmington, Del., 
twenty-five cars for the Wat 
derground Railway, London, 
This is expected to be the for 
similar orders; travele: 
other side exhibiting a growing 
for the American type of cars 
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A Union Pacific locomotive | 
Omaha shops recently ran 955 ! 
hours, the final spurt of the 
from North Platte to Omaha 
in 279 minutes. 
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Commercial Review. 


New York, Saturday Evening, August 7. 
DYNAMOS AND MOTORS. 
A contemplation of the electrical ma- 


chinery market for the past few weeks 
tend: to strengthen the impression that 
this a year of returning confidence. 


Making allowance for the dull season of 
the same, trade may be pronounced, we 
think, as in the best position it has occu- 
pied ior many, many long days in the 
past. This opinion is derived from the 
bullish tone assumed by representatives 
of the larger companies. We do not as- 
sert tliat many big orders are being re- 
ceived just at the present time, or that 
some of the smaller companies do not con- 
fess that they find it very quiet. The situa- 
tion ii expressed in exact figures would 
probably show a decided improvement 
over that of a year ago for such com- 
panies as the General Electric, the West- 
inghouse, the Walker, the Crocker- 
Wheeler, and others, who have good or- 
ders, now coming in, on hand, or in pros- 
pect. 

It is also the experience of some con- 
cerns that business appears better, rather 
than worse, with the advancing season, 
owing, perhaps, it is said, to a settlement 
of the tariff. Remarks one authority: 
“There are a great many small orders 
just now, and these are what pay the best. 
The situation is improving in the West 
and South.” Says another: “There ap- 
pears to be three or four times as much 
inquiry, this year, as last year.” 


THE HOME MARKET. 

Among the contracts closed within the 
last one or two months, for this country, 
may be mentioned that to equip the 
Great Northern grain elevator, in Buf- 
falo, with 1,000 horse-power, and another 
elevator in the same city with 600 horse- 
power of Westinghouse motors, to be run 
by the current generated at Niagara Falls. 
In the street railway line is an order re- 
ceived by.the General Electric Company 
for fifty car equipments for a road in 
Jersey City, N. J. 

Among the many lighting dynamos re- 
cently contracted for, these may be men- 
tioned: For the Sherry Building, this 
city, Westinghouse; for the Criminal 
Court Building, this city, and the store of 
Abraham & Straus, Brooklyn, Crocker- 
Wheeler; for the New York Light, Heat 
and Power Company, and the Hotel 
Royalton, this city, Walker; for a model 
tannery in Newark, and for Mr. W. R. 
Hearst's yacht, the “Buccaneer,” Bullock. 
A contract is to be given out by the Ar- 


buckle Sugar Refining Company, of 
Brooklyn, which will probably constitute 
@ good one for electrical machinery. 


THE EXPORT MARKET. 
. The Bullock Electric Company are do- 
mg some business for British account 
which may result in considerable. They 
have sold a motor for use in driving a 
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winch on a dock in Glasgow, Scotland, 
which, it is said, if successful, is likely 
to bring orders for about thirty more. 
There is also an inquiry on hand for 
ninety motors to be shipped to England 
for driving printing presses. They men- 
tion, too, a sale of a lighting dynamo and 
engine for Mexico. 

It is elsewhere reported that two good 
sized isolated plants for Glasgow are 
wanted. It is also stated that a certain 
company, evidently the Westinghouse, 
have shipped $90,000 worth of electrical 
machinery during the last three months 
to England and Germany, and have sold 
through their London office a number of 
small dynamos for the Argentine Repub- 
lic. The C. & C. Electric Company have 
been selling a number of combined dyna- 
mos and engines through their agent in 
Yokohama, Japan. 

A company has been incorporated at 
Trenton, N. J., for the purposes of build- 
ing electric light plants and electric rail- 
roads at Caracas, Venezuela. It is called 
the Caracas Electric Heat & Power Com- 
pany. 

A SOLEMN WARNING TO AVARICIOUS 

AMERICANS. 

Some fragments from the daily press 
cast light upon the reasons why Ameri- 
can manufacturers are meeting success in 
foreign countries. The “Daily Mail,” of 
London, notes indignation on the part 
of English manufacturers because the 
contracts for the traction plant of the 
London Central Underground Railway, 
amounting to hundreds of thousands of 
pounds, were placed in the United States. 
The secretary of the company states in 
explanation that electrical experts advised 
this policy, because the greater use of 
electrical traction in America has ac- 
complished its perfection to a higher de- 
gree and reduced its expense. Evidently 
he refers to the expense of operation, 
perhaps also to initial cost. 

It may have been as a forced result of 
these mutterings of resentment, or it 
may have been from its own paternal 
solicitude, that the Parliament of Great 
Britain has passed a resolution of cen- 
sure upon the Underground Railway for 
its unpatriotic course. What a pity that 
this had not transpired earlier, so that 
our own Congress could have had the 
benefit of the suggestion before it passed 
the tariff bill. It might have substi- 
tuted therefor a policy of preventing the 
importation of foreign goods by legisla- 
tive censure, and of sending around a 
voluntary subscription list to raise the 
revenue. 

A similar illustration of the growing 
English alarm and jealousy at. Ameri- 
can commercial triumphs is found in 
a question addressed to the Secretary of 
State for India in the House of Com- 
mons, why the East Indian Railway, own- 
ed by the Government, had purchased 
7,708 tons of rails from the Maryland 


Steel Company. He replied that it was 
because the lowest British bid was £6,875 
higher than the American. This re- 
presented a difference of about $4.33 a 
ton and shows that in some respects, at 
least, we have secured an unmistakeable 
price advantage. So does a Philadelphia 
report, which states that the Baldwin 
Locomotive Works have taken an order 
for twenty locomotives for Japan. They 
have already shipped thirty there, of which 
eighteen were for Government roads. 
They say that our prices of locomotives 
are such as to put us practically out of 
the reach of competition of other nations, 
English, French or German, but that 
there is considerable rivalry in Japan and 
China between the various American com- 
panies, resulting in prices even closer than 
those at home. 
FOUNDRY WORK. 

T. Shriver & Co., of this city, manu- 
facturers of iron and brass castings, re- 
marked in correspondence with the 
“American Machinist’ a few days since, 
that they have been making some heavy 
iron gears; one order, of eight gears, 
weighing 82,000 pounds. At the time of 
writing business was yet quiet, but with 
some signs of improvement. 

Quotations. 


NEW YORK, Monday, August 9. 
Iron—American pig, tidewater delivery: 


No. 1 foundry, Northern....... $11 50 @$12 00 
No. 2 foundry, Northern....... 10 00 @ 11 00 
No. 2 plain, Northern......... 10 00 @ 10 50 
Gray forge, Northern.......... 9 50 @ 10 00 
No. 1 foundry, Southern....... 10 50 @ 10 75 
No. 2 foundry, Southern....... 10 00 @ 10 25 
No. 3 foundry, Southern....... 9 75 @ 10 00 


No. 1 soft, Southern........... 10 50 @ 10 75 
No. 2 soft, Southern........... —@ 
Foundry forge, or No. 4, South’n 950@ 9 75 

Bar Iron—Base—Mill price, in carloads, on 
dock: Common, 1.00 @ 1.05c.; refined, 1.10 @ 
1.15c. Store prices: Common, 1.25 @ 1.35c.; 
refined, 1.35 @ 1.45c. 

Tool Steel—Ordinary sizes, standard quality, 
6 @i7c., with some grades perhaps a little 
less; extra grades, 11 @412c.; special grades, 
16c. and upward. 

Machinery Steel — Ordinary brands, from 
store, in small lots, 1.45c. 

Cold Rolled Steel Shafting—Base size, in 
small lots, from store, 2.15c. 

Copper—Carload lots, Lake Superior ingot, 
11% @ 11\c.; electrolytic, 10% @11%e.; cast- 
ing copper, 10% @ 10%c. 

Pig Lead—Carload lots, 3.75 @ 3.80c., f.o.b. 

Pig Tin—For 5 and 10-ton lots, 13.85 @ 
13.90c., f. 0. b. 

Spelter—Carload lots, New York delivery, 
4.30 @ 4.35c., f. 0. b. 

Antimony—The range, according to the sev- 
eral brands and to quantity, is 7 @ 8c. 

Lard Oil—Prime city, winter make, com- 
cercial quality, in wholesale lots, 36 @ 37c. 
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New Catalogs, 


‘There are three sizes of Standard Catal 
first authorized by the Master Car Builders 
Association, 9x12", 6"x9" and 34%"x6". 
We recommend the 6x9" size for machinery 
catal When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 

The New Era Iron Works, of Dayton, O., 
send us an illustrated catalog of gas and gaso- 
line engines. The catalog is 54 x 7% inches. 

We have received from the Westinghouse 
Machine Company, Pittsburg, Pa., a catalog 
describing the Westinghouse gas engines. The 
catalog is 6% x 9 inches. 

Robert Grimshaw, of Dresden, Germany, has 
sent us catalog “A,” printed in the German 
language, of machine tools, including planers, 








Ilusiration Jepartmenit 


) Donnell, Chief. 


A A A 


as 
Advertising Dep: rtment. 


C. P. Day, Eastern Representative. 


J. M. Waken , Western Representative. 
A A a 
I E. Howard, 9 Le i I t 
n, E. ¢ 
7 a + 
- receive 
A A A 


SUBSCRIPTION PRICE: 
3.00 a year in advance, postage coves in the 
United States, Canada and Mexico. 
$4.00 a year to other countries, postage prepaid. 


Entered at Post Office, New York, as second- 


class mail matter. 
For Sale by Newsdealers, Everywhere. 
No back numbers beyond 1896, 
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Tools with Machines. 
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Mechanical Pace Makers. 








Questions and Answers. 
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Casting Gears in Baked 





Molds. 
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Dangerous Electrical Conditions. 
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New Catalogs, 


‘There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9° x12 » © x9 and 3% x6". 
We recommend the 6 x9 size for machinery 
catalogs. When they must be larger or smaller, 
standard sizes should be 


one of the other 


adopted if possible. 
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lathes, milling machines, ete The catalog is 


9x Sl, inches 


The Garvin Machine Company, of New York, 


send us a book showing interior views of their 


plant The book contains about forty differ 
ent half-tone illustrations, and is standard 
size, 6x 9 inches 

The Hugh Hill Tool Company, Anderson, 
Ind., sends us a catalog illustrating and de- 
scribing the ‘Hugh Hill” tool holders, for use 
on turning, planing and boring metals. The 


catalog is 3! 


; x 6 Inches. 


The George Burnham Company, of Worces 
ter, Mass., have sent us an illustrated catalog 
and price list of upright drills, bench drills, 


drill chucks, ete. The catalog is small stand- 


ard size, being 34% x 6 inches. 

We have Bullock Electric 
Manufacturing Company, Cincinnati, O., bul- 
letins Nos. 25 and 27. These bulletins are issued 
showing the special arnll- 


received from the 


from time to time, 
cations of this company’s apparatus. 

We have received from Hardinge Bros., Chli- 
Ill., catalog describing and illustrating 
burnishers, 
grinders, polishing attachments and other jJew- 
The catalog is 6x 6% inches. 


cago 


various styles of serew chucks, 


elers’ tools 
We 
Boston, Mass., 


ous kinds of gears 


from George B. Grant, 
a catalog and price list of vari- 
The catalog contains some 


hay e recely ed 


valuable information to those interested in the 
subject of gears and gearing, and is 5144 x 8% 
inches, 

We the Weber Gas & 
Gasoline Engine Company, Kansas City, Mo., 
a catalog inwhichare described and illustrated 
gasoline hoisting engines, adapted for mining, 


have received from 


quarry and wharf use. The catalog is 6x 91% 
inches 
Fairbanks, Morse & Co., Chicago, IIL, send 
us a catalog of pumping machinery, including 
mine and The catalog 
interesting for 


machinery, 


fire pumps. contains 
ealculations In 


and is 


some formule 
connection 


standarc? size, 


with pumping 
6x 9 inches. 


We have received from the Murphy Iron 
Works, Detroit, Mich., a catalog in which is 
illustrated and described the Murphy auto- 
matic smokeless furnace. The catalog con- 


tains a list of firms which use these furnaces, 
and is standard size, 6 x 9 Inches 
We 


Company, 


have received from the Mead Cycle 
Ill., a catalog devoted to 
the deseription and illustration of ‘‘Sentinel’’ 


ladies’ and gentlemen's wheel. A description 


Chicago, 


of the various parts of this wheel is given, 
and also of the “Kenmore The catalog is 
5% x 7% inches 


We have Newton Machine 
Tool Works, Incorporated, Philadelphia, cata- 
log No. 33, 
and illustration of various kinds of machinery 
equipment, 
machines, 


received from 


which is devoted to the deseription 


used in) machine-shop including 
drilling machines, 
The cata- 


and is standard size, 


planers, milling 


boring machines and many others. 
log contains 180 pages, 
6x inches 

We are in 
Granville Manufacturing 
dence, R. I, 


the 
Company, 


receipt, from Mossberg & 
Provi- 
a catalog of presses, roller bear- 
ings, shears, drills and various other styles of 
The 
size 6x9 inch 
pages, and a copy will be mailed to those in- 


machines used in the working of metals 
catalog contains 220 standard 


terested in the purchase of drop presses, wire 
drawing machinery, rolling mills, ete. 

We have received the copy of the 
Brown & Sharpe Manufacturing Company's 
catalog, which is the first in which the distine- 
tlon between the Brown & Sharpe Manufae- 
turing Company and Darling, Brown & 
Sharpe is done away with, and the absorption 
of the last-named firm by the first is an- 
nounced, This gives additional convenience 
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Business Specials. 


Gear wheels, gear cutting. Grant; see page 16. 


Forming Lathes. Mer.Mach. Tool Co., Meriden,Ct. 
Mch. shop equipments. York & Co., Cleveland, O 

Engine Castings 4 to 2 H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.,N.Y. 

Gear and milling cutters. adjust. reamers, coun 
terbars and tools, vert, millers, drill pr., cutter and 
surf. grind., shears. R. M. Clough, New Haven, Ct. 


Cost of Manufacturing—Experienced manager 
wiil establish system of costs, giving exact account 
of every detail. Charge based on saving effected. 
Correspondence solicited. Geo. C. Thomas, 99 
Nassau Street, New York, Room 212 


4A A A 


Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven « ords 
make a line. The Cash and Copy should be 
sent to reach us not later than Saturday Morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted. 


Box 138. AM. Macu 


Macu 


Tools, dies, light mach 


Prac 


exp 
toolmkr.& dftmen.wants wk. 124,Am 
MACHINIST. 


Exp. mch. draftsman, Box 100, Am 


Wanted—Change by reliable all-round mech.; 28, 
2 yrs.exp., ptns., mdls.andexpmtl. 123, AmM.Macu 
draftsman desires 
AmeR. Macu 


Experienced all-round mech 
position; moderate salary. Box 121 


A mech. eng., grad., with 18 months’ exp., desires 
position; salary moderate, Box 117, AM. MACHINIST 


Foreman pattern maker wants situation; Al 


references; salary moderate Box 143, Am. Macu 
Experienced mechanical draftsman seeks pos.; 14 
years exp. shop and office. Box 142, AM. MAcHINIS1 


as foreman of foundry, had 20 vears 
Box 1ws, Am. Macu 


Wanted sit 
experience, can give best ref 


Experienced d’fisman and designer on hydraulic 


and gen, mach. open for eng’ment. 127, Am. Macu 
Toolmaker, experienced on jig fixtures and fine 
special mach.; handled help Box 130, Am. Macu 


\ mechanical engineer holding position of chief 
engineerin a large steam plant, wishes to change 
posi. for very good reasons. Box 134. Am. Macn 


Mech. draftsman .tech. grad ,6 years exp. wants 
a posi. Steam engines, coal and ore handling mach 
Competent to take charge of office. 129, Am. Macu 


Exp. and successful shop manager wishes to make 
a change; superintendent or foreman position de- 
sired: best of references tox 316, Providence, R. I 


Wanted—Situation by experienced man; has held 
pos. as toolmaker, foreman and assistant supt.; up 
on modern methods; ref. Box 120. Am. MACHINIS1 

Young man. grad. M. E.. some shop exp., supt 
ivrs.dur'g develop and mfr. of smokele ss powder, 
desires posi., preferably in experimental and test- 


ing dept IOX 137, AMERICAN MACHINIST 

An expert tool maker with tech. educ.. familiar 
with engine and elevator work and with several 
years exp. on stamping mach, registers, etc., wants 


western position Box 136, AMERICAN MACHINIS1 


sit. Wanted—Screw tool mkr. 25 vrs. exp., 9 vrs 
of that time cont. in one of largest gun and bicye 
fact in U.S. Ball bearings and all work on bieyvele 
made on screw mach. a specialty 138, Am. Macu 


First class patternmaker desires position in 
extensive practical experience in large 
and loam work Salary moderate at 
Good draftsman, Box 131, AMER. MACHINIST. 


charge; 
vreen sand 
start 
foreman and designer 


Experienced hustler, up 


to date, 15 years exp. general machinery, wants 
change: long illness of principal owner; firm to 
close: references Address Box 140, AMER. Macu 


Help Wanted. 


Wanted—A man who thoroughly understands 
hardening jewelers’ rolls. Address, stating experi- 
ence and wages wanted, Box 130, AM. Macninis? 


Wanted-—Inspector for large machine shop. Must 
be thoroughly familiar with drawings and a first- 
class mechanic One who has held a similar posi- 
tion given preference. Steady job toright man. 
Good wages. Ref. required. Box 135, Am. Macu 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sa® 
urday morning for the ensuing week’s issus 
Answers addressed to our care will be for 
warded, 

Cheap 2d h’d lathes & planers. S.M.York,Clev’d,O. 

Calipers & Gauges. F.A.Welles, Milwaukee, Wis. 

Patents, Machinery Designed, Drawings. Henry 
F. Noyes, 56 Liberty Street, New York. 

The Dutton Wet Twist Drill-Grinder is sold by 
the Garvin Machine Co., New York City. 

Best and cheapest Bolt Header, made by Baush 
& Harris Machine Tool Co., Springfield, Mass. 

Light and fine mach’y to order; models and eleo- 
trical work specialty. E. O. Chase, Newark, N. J. 

For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O. 

We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle 
town Machine Co., Middletown, Ohio. 

Wanted—Well equinvped boiler shop to manufac 
ture A No. 1 safety water tube boiler. Address 
particulars, ** Engineer,’’ AMERICAN MACHINIST 

Model Locomotives—Complete castings, latest N. 
Y. Cen. standard, up to date; 4c. in stamps for cat, 
alog. G. H. Olney, 163 Herkimer St., Brooklyn, N.Y. 

Lathes, planers, drills, milling machines, vises, 
also brass working machinery second-hand ; must 
be modern, cheap and in first-class condition. C.C. 
Wormer Machinery Co., Detroit, Mich 

English agent, with extensive connection among 
buyers of Amer. mchy., wishes to solely representa 
first-class firm Am. mech. tool makers “Pools, ** 
care Parkinson, 20 Sackville St., Manchester, Eng 

Wanted Capital, $10,000—A one-half interest in an 
established machine tool company is offered a 
practical man having the executive ability to con- 
duct the business. Strictly modern shop and 
equipment with ample orders. Address Box 49, 
AMERICAN MACHINIST. 

A machine shop, with modern equipment, mes | 
and light machinery, cranes of 20 tons capacity an 
10,000 square feet of unoccupied floor space, would 
contract to manufacture any kind of machinery. 
Parties already having machinery built under con- 
tract might do well to write us for estimates. 
Box 62, AMERICAN MACHINIST. 

One of the first machine tool factories of Germany 
wants the agency of a first-class American tool 
factory for Germany or the whole Continent. This 
factory sustains the best of relations to all the lead 
ing industrial works in Germany, as well as abroad, 
and can bid fair prospects of good business Xr 
dress Box 132, AMERICAN MACHINIST 

An experienced pulp and paper mach’'y ¢ 
owns designs of simplest and most durable screen 
on market, especially for fine sulphite work Has 
built 8 insmall shop that are now working sulpbite 


lesigner 


in plates 10, .000 fine; complete success Ownet! 
wishes to engage with modern firm who would 
build and push same Testimonials from users 


Address Box 141, AMERICAN MACHINIST 





If you are in need of a 


FIRST-CLASS .#.%.% 


Milling Machine 


Write to the 


Brainard Milling Machine Co. 


Factory, Hyde Park, Mass. 
Offices with Hill, Clarke & Co., Boston and 
Chicago. 

FOR ADVERTISEMENT OF 


Morse, Williams & Co, Phitadetphia, Pa. 
See Issue of Aug. 5, 1897. 


MICHIGAN COLLEGE OF MINES, 


A State technical school. Practical work. Special 
facilities for menof age and experience. Elective sys 
tem 45 weeks ayear. Nom resident tuition $150 a year 
For Catalogues, address 

Dr. M. FE. WapswortTh, President, Houghton, Mich 


“MODEL WORK 


e 
We are prepared to assist the trade and in 
v ntors in solving mechanical problems, also 
manufacturing models and stock 
CENTURY MACHINE CoO. 
576 West Broadway, New York. 














Complete outfit of Modern Machinery and Tools. 
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[4 in.x 6 ft. Hendey-Norton Lathe | 0° os. 
tC is expected tl he Northern ¢ 
With Improved Automatic Stop. vas a _ N. ¥., will be enlarged 
eee At Nelson, B.C. 1 I lenis Meio 
conte! e the « ction of a new stamp 1 
The Bovd & Core Sho (or in of \ 
AUTOMATIC STOP Paani ap cdrpetcdaprendesnins «goo Pe 
It is durable, simple, indispensable. It will automatically aw i ago hes 1, the W con t Nay 
stop the carriage in either direction. It is equally efficient 
whether feeding or thread-cutting, running up to a shoulder, Pinas Ke. Bas | pany, Wheeling, W 
boring to bottom of holes, or internal thread-cutting. No Va., contemplate the erection of a new 
danger of spoiling either tool or work. It is a safeguard Pate O 
against accidents in either direction. \ I ( 
\ ‘ } ' i | 
its i} 
CARRIAGE ag ledit = wing + ted to the pla 
the Whitney M e Works Company at N 
The carriage reverses in apron; no slamming of countershaft. Orleans, 1 
There is no comparison between this lathe and the old style At Philadelp the Northe Kleetrie Lig 
or common lathe. & dditi 
their p 
THREADS rhe c} Scott Spring Company, of P 
help I’ ‘ Lebitic il f 
It has all threads in daily use with simple movement of fever. 
I | | M 
FEEDS ) | | 
Has all feeds in daily use with simple movement of lever Di 
Send tor Circular. ; 
\ ‘) l 
eee Fire 
Phe 
THE HENDEY MACHINE COMPANY, ‘ 
Torrinaton, Conn. 
Agents for the Pacific Coast, PACIFIC TOOL AND SUPPLY CO., San Francisco, Cal. 
( CHAS. CHURCHILL & CO. Ltd., London and Birmingham. : 
Luropean Agents - SCHUCHARDT & SCHLUTTE, Berlin and Vienna. ‘ Sf 
{ EUGENE SOLLER, Basel Switzerland. : 
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NGINE Lathes for Tool 
Room and Manu- 
Plans have been tiled for a six-story factory ; ” r ap facturing Uses. Gap, 
at John and Willow streets, Philadelphia, Pa., Asi : - Grinding, Monitor and 
for Charles Bockius oe. Spinning Lathes, Tur- 
The Sioux City a.) Stareh Works have wy F ret Head Machines. 


proved too simall, and an enlargement of the 


Commission Company contemplate the eree 


tion of a Compress 





ASK FOR THE MACHINISTS CATALUGUE. 
THE PRATT & WHITNEY CO., Hertford, Cone. 


NEW YORK: 128 Liberty Street BOSTON : 281 Franklin Street 
CHICAGO: 42 South Clinton Street 

LONDON, ENG.: BucK & HICKMAN, Whitechapel Road. 

PARIS, FRANCE: FENWICK FRERES & Co,, 21 Rue Martel 


plant is contemplated 


The molding and machine shops of the 
Ersham Machine Company, at Enterprise, 
Kan., have been burned 

The National Safety Mateh Company, of 
Chicago, is contemplating the erection of 
factory in Baltimore, Md 








At Port Oram, N. J., the concentrating plant SPEAKING OF LATHES We are building them in 
of the New Jersey Tron Mining Company was various sizes from g-in. 
to 15-in, swing, in various lengths, both engine and speed 
lathes. Our designs are the latest and most approved, 
while the workmanship, material and finish are of the high- 
est order, Our catalogue will tell you all about them, as 
well as of our planers, shapers, drills and other tools and 
supplies 


SEBASTIAN LATHE COMPANY, 


recently destroved by fire 


Mr. Joel Reish, of Lewisburg, VPa., has pur 
chased the distillery property in Buffalo 





Fownship, and will rebuild 


At Masillon, O., W. Hl. Shoupe, of Fostoria, 
©., has purchased the American Steam Laun 








dry, and will add new machinery 117 and 119 CULVERT STREET, CINCINNATI, OHIO. 
The American Construction Company, of 
San Pranciseo, Cai, has been incorporated by 


Kk. ©. Burr, J. C. Steel and others NOW READY. 


ELECTRIC RAILWAYS AND TRAMWAYS 


THEIR CONSTRUCTION AND OPERATION. 





The Somerset Chemical Company are t 


at Bound Brook, N. J., a new plant. 


There will be ten se parate buildings 


' A PRACTICAL HANDBOOK by PHILIP Dawson, C. E. 30 Figures, 183; Tables, 
It is expected that very soon a new shoe fac 705 Pages, Demi-quarto, Half Morocco. $12.50. 
tory Will be erected at Brocton, Mass. G. E.) JOHN WILEY & SONS, Scientific Publishers, 53 East Tenth Street, New York City. 


Keith Shoe Company are interested 





The Tyler Foundry & Machine Company was 
mitnulineg aa "tae Mounted Lightning Screw Plate. 
r A STOCK WITH EACH DIE. 


Also “Lightning” and “Green River” Screw Plates, Dies, Taps, Tap 
Wrenches, Bolt Cutters, Drilling Machines, Punches, Presses, et« 


At South Omaha, Neb, it is expected the 
Chicago Nutriment Company will ereet a fae 
tory, if a snitable site can be secured. 

... Send for Catalogue... 


Wiley & Russell Mfg. Co., ,oreentiel, 


Agents in London, Sk , Sonventuar & Co,, 85 Queen Victoria Street 


The Jeanesville Tron Works Company, of 
Jeanesville, Pa. has been incorporated by J.C. 
Hayden, T. M. Morris, Samuel Garner, ete. 











Lewis & Allen, Jackson, Mich., proprietors 





of the vehicle spring works, are to erect a 


Se ee seuseetone” 31 Waneee BTiRET, N.Y. STAR LATHES i 


Mr. BK. J. Kruce, Lansing, Mich., expects to 
kk 


move to Detroit, same State, and has let the 
Foot Power Screw Cut- 


Bowe Aaom 1 =m alent oPheiTing 
contract for the erection of a factory at that nals st. pha 


city. work, COIR for Tria amd forssan counien, ting, Automatic Cross 
At Beyertown, Pa., the Franklin Improve Couitimounty for he past fourteen yeora, Feed, 9 and 11” Swing. 


ment Company will ereet a hosiery mill, to be Send for Catalog B. 


ready for occupaney about the middle of Ox _ — nS Seneca Falls Mfg. Co. 
r : en | 687 Water St., Seneca Falls, N.Y. 


we cLaim THE FoLLowine MERITS FOR JENKINS BROS.’ VALVES. 


{. Manufactured of the best Steam Metal. 

2. Noregrinding, therefore not constantly wearing out the Seat of the Valves. 

3. Contain JENKINS DISC, which is suitable for all Pressures of Steam, Oil 
and Acids 

4. The Easiest Repaired, and all parts Interchangeable. 

5. Every Valve Tesied before leaving the factory. 

6. ALL GENUINE stamped with Trade Mark. 


JENKINS BROTHERS, New York, Philadelphia, Chicago, Boston. 











The Findlay Glycerine Company has just 


been organized at Findlay, ©., and has com 





enced work on the construction of a new 
factory 

Phe George Bo Sennet Company has been 
organized at Youngstown, Pa., to manufacture 
heavy machinery The capital stock is 
£100,000 

The Mercur West Dip Gold) Mining Com 
pany,of Salt Lake City, has been incorporated 
Arthur Murphy is president and B. 'T. Lioyd is 








secretary. 


At Salt Lake City, Utah, the Bingham Lead « 
ie ee Seed getter Sane arse one Die and Tool CRESCENT STEEL CO. 
gages PITTSBURGH, PA. 


Mr. Tl. M. Underwood is contemplating the 
erection of a factory at La Crosse, Wis When tee CHICAGO, ILL. 
in running condition about 300 men will be e NEW YORK, N. Y. 


employed, 4 ; 
NO BETTER MADE. DENVER, COL 


A new power-house is to be erected on 
Ninety-fifth and Ninety-sixth streets, New 


York Cin. fo ue scoot St | Steam § @as ENGINE Castings| PURDUE UNIVERSITY, 


way Company 
LAFAYETTE, INDIAN\. 





The George A. Schmidt Company, of Chi Both Stationary and Marine. 
engo, IIL, has been incorporated. Incorpora Dynamo and Motor Parts and | Courses in x5 
tors: Julian W. Mack, Phillip Clarkson and Complete Machines. ECHARION, LE CaL ENGINEERING, 
Eugene Hildebrand. Electrical Supplies, Telephones. CIVIL ENGINEERING. 
At Minneapolis, Minn., J. W. Hernlund, Send Stamp for Catalog. Extensive Laboratories. Fine Equipments. 
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24 Atherton St, 
Yonkers, N.Y. 


AAA 


D. SAUNDERS’ SONS, 


Steam and Gas Fitters’ Hand Tools. 





Manufacturers of 








Pipe-Cutting, 
Threading and 
' Tapping 
Send for Circular. Machines. 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity with 
strength and lightness Easily adapted to various sizes of pipe Rolling instead of sliding motion. 
No loose parts to become detached and misiaid. All wearing surfaces are of tool steel hardened, Less 
friction of parts than any other pipe cutter made. 


HEAVY MILLING MACHINES 








86° x 36° x 8’, 
Net Shipping Weight, 24.000 Ibs 










fia were Horizontal or Vertical Spindles, 


15", 20°, 24°, 36’, 48°, 60°, any length 

Price of cutter, 
2° face, 444° in 
diam. is $16.00 
net. Other sizes 
accordingly. 
Send for net 
price list 
Patented Deo 
Y 24, 1889 

This is the out- 
Any width or diam. 


THE INGERSOLL MILLING MACHINE CO. 


: P.0. Box 2777, Rockford, Ills., U.S.A. 
Eastern Branch, 126 Liberty St., N.Y. W.H. FOSTER, Manager. Cable address, ‘‘ Ingersoll,’ Rockford. 


Carborundum Wheels. 


Next to the DIAMOND, CARBORUNDUM Is the Hardest Substance Known. 


TIME AND MONEY SAVED $xei3"S'sesxeso" 


EMERY OR CORUNDUM, 


In PURE CARBORUNDUM VITRIFIED WHEELS, for Tool Grinding and General 
Machine Shop use. 
PURE CARBORUNDUM SHELLAC WHEELS, for Roll Grinding, Knife Grind- 
ing, etc. 
RBORUNDUM CLOTH AND PAPER, for Machine Work, and Finishing of 
Boots and Shoes. 


FOR POLISHING AND PLATING WORK, VALVE-GRINDING AND BALL-BEARING WORK, GRAINS, FLOUR AND POWDER 
ARE FAR SUPERIOR TO OTHER ABRASIVES. 


an congeners The Carborundum Co., "4°44" 





Illustrated Catalogue and Price-List 





‘*THE SUPERIOR” AUTOMATIC GEAR CUTTERS. 


GEAR CUTTING OF ALL KINDS. 
F. H. BULTMAN & COMPANY. 


SUCCESSORS TO THE SUPERIOR MACHINE COMPANY. 
106 and 108 Canal Street, Cleveland, Ohio. 
PRENTISS TOOL & SUPPLY CO., AGENTS. 


Columbia University 1 
in the City of New York. 





WE MAKE THE BEST 


Centrifugal Oil 
Separators. 





SCHOOL OF MINES, wee in two sizes 
SCHOOL OF os ng LAE ita ae 
SCHOOL OF EN IG. nage 

SCHOOL OF ARCHITECTURF, “lia 
SCHOOL OF PURE SCIENCE. HENRY KELLEY & CO, 2% Pall Mall, Ma wr Eig 


Four yvears’ undergraduate courses and spr 
cial facilities for graduate work in all depart 
ments. Cirenlars forwarded on application to 
the Seeretary of the University 


The Newark Machine Tool Works 
NEWARK, N. J. 
Mill all kinds of Face and Cylinder 
Cams with perfect finish, no chatter 
marks and absolute accuracy, in any material. Cost 


low, for highest grade work. 





FRANK BURGESS, Prop. 
35Hartford St., Boston, Mass. 
8,200 Sizes, Spiral, Worm, 
Rack, Elliptic, ete. 

Send for catalog. 


BEVEL GEARS 


with perfect planed teeth. 
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frontage of 108 feet, is tive stories high, and 
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being equipped for use as a power plant 


rhe Newport News Shipbuilding & Dry Dock 


Company are making extensive additions to 
their already large plant at Newport News, 
Va One of the additions under way is the 
erection of an extension their machine 
shop, Which will be 100 feet wide and 200 feet 
long. This building will be used for the finish 
ing and erecting of marine engines and other 
large machinery rhe Berlin Tron Bridge 
Company, of East Berlin, Conn., have the 
eontraet for furnishing and erecting the steel 


werk of the building 
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BOOK DEPARTMENT. 


This department has been opened for the convenience of our readers, The 
the date of publication, author, size and number of pages are given. We canno 
on C.O. D. orders. Cash must accompany order. 


books here listed are recommended by our editors as being goods 
t send books for examination, charge them to book account or 
e will pay postage to any part of the Universal Postal Union. No books exchanged, 


Address, AMERICAN MACHINIST PUBLISHING CO., 256 Broadway, New York. 











Strength of Materials and Structures. Sir J. 
Anderson, C. E. An excellent book for mechanics 
who wish to know something of the properties of 
materials out of which machines are constructed. 
It also treats on the strength of beams, girders, gear- 
ing columns, cranes, roof trusses, riveted struc- 
tures, boilers, pipes, etc. Easily understood. 302 
4x 64-inch pages; 66illustrations............. $1.50 


Practical Mechanics. John Perry, M. E. One 
ef the best books on the science of mechanics and 
machinery. Especially for non-mathematical read- 
ers. 256 4x 64-inch pages; 148 illustrations. .$1.50 


The Mechanics of Machinery. Alex. B. W. 
Kennedy. A standard and excellent authority on 
the problems involved in scientific machine —. 
Useful to all students of machinery, but requiring 
some knowledge of mathematics to be fully 
anderstood. 652 444x7-inch pages; 374 illustra- 
MING | cncccdyacocakancendae es sseupeecneeneles $3.50 


Elementary Manual on Steam and the Steam 
o Andrew Jamieson. Intended especially 
for nners in the science of steam engineering. 
Contains problems to be worked out by the stu- 
dent, and is a helpful book. 252 43¢x7'4-Inch 
pages; numerous illustrations.. ...... ...-... $1.40 


Heat a Mode of Motion. ndall. The best 
known work on the nature and phenomena con- 
nected with heat, and one which no one who de- 
aires to understand the subject can afford to miss 
reading. Interesting and instructive. 591 5x 7% 
in. pages; 125 illustrations ..... .......+.-..- 2.50 


Pumping Machinery. Wm. M. Barr. 1893 A 
practical hand book on construction and manage- 
ment of steam and other power pumping machines. 
Written by a man Choveusiny conversant with the 
subject, and a book well adapted for the use of 
practical men. 447544 x 9in. pages.......... $5.00 


A Practical Treatise on Gearing. Brown & 
Sharpe. 1896. Devoted to the shop side of the con- 
struction of gearing. Its source is sufficient recom. 
mendation. 156 6 x 9-in pages; 67 illustrations..$1.00 


A Manual of Marine Engineering. A. E. Seaton. 
1895. One of the best treatises on steam engine 
design. Devoted especially to marine engines, but 
large portions are equally adapted to stationary 
practice. Most of its rules are in algebraic signs 
and some knowledge of algebra is essential to its 
use. 585 544 x 844 in. pages; 144 illustrations. .$6.00 


The Elements of Machine Design. W.C. Unwin. 
The Standard all around treatise on machine design. 
Contains considerable algebra, but most of its 
matter is useful to one not understanding algebra. 

Part I. General Machinery. 459 444 x 634 in. pages ; 


606 fllustrations.. . ... .ccccccccessoee ee 
Part II. Steam Engine. 291 444 x 6% in. pages; 
sso iiccesedt<ssccedseeeeeesvess $1.50 


Slide Valve Gears. F. A. Halsey. 1890. Full 
of diagrams but no mathematics. akes the slide 
valve as plain as words can do it. 1855 x 74in. 
pages; 79 illustrations...........ccccccccccees $1.50 


Link and Valve Motions. W. S. Auchincloss. 
1891. A work that has been standard for a quarter 
of a century, especially on link motions. Newly re- 
vised. 138 854 x 83% in. pages; 52 illustrations... $2.00 


ese Feng el Treatise on their Construc- 
tion and Use. Brown & Sharpe Mfg. Co. 1896. This 
book has been recently revised and its scope ex- 
tended. It is simply indispensable to the mechanic 
who does or who wishes to use the milling ma- 
chine intelligently. 246 6x9-inch pages; 81 illus- 
WALIONS. .... cccccce eebde accor eeareaenied ae 


Ways and Means. For metal workers, model 
makers, watch and tool makers, jewelers, drafts- 
men, etc. This book is written by our correspond- 
ent, A. H. Cleaves. and in it will be found illustra- 
tions and descriptions of many approved devices 
which are used in watch factories and other shops 
to facilitate tool making and other manufacturing 
operations. Very many things will be found in it 
of great value to every machinist, tool maker and 
draftsman. 158 444 x 7-inch pages; 126 illustrations. 
Ree Lie deisim iedwntte seal $1.00 


The Mechanical Engineer’s Pocket Book. Wm. 
went. 1895. The latest and only American Mechan- 
feal Engineer's Pocket Book. 10874 x 64gin. pages ; 
DP ONO. c. deccccrecunssacnade xnonane $5.00 


A T eatise on Steam Boilers, their Strength, 
Construction and Economical Working. Kobert 
Wilson. 1889. A standard English work, with ad- 
ditions giving American practice by J. T. Flather. 
A thoroughly practice] book. 437 444 x 7-inch pages; 
ER a Lane ree ae $2.50 

A Practical Treatise on the Steam Engine. 


Arthur Rigg. 1888. An excellent treatise on the 
construction of the steam engine. Contains a few 


Simple formulas. Expensive but worth the money. 


$12 84 x 11 in. pages; 200 illustrations and 91 full 
NER cctenccssecccs ctbacecensqeuseerecs $10.06 


Motive Powers and their Practical Selection. 
Reginald Bolton, New York. 1895. Treats of all 
the various means of obtaining or developing 
power, men, animals, wind, water, gas, steam, 
etc., with numerous tables of costs of operation 
and other general information. 267 pages, 5 x 7% 
inches. Price..... Pidadvsneaaa cere bes .$2.2 

Odontics—A Complete Treatise on the Teeth of 
Gears. Geo. B Grant. 1891. Originally written 
forthe American Machinist, and a superior treatise 
on the theory of gear teeth. No mathematics but 
lots of hard thinking. 1036 x9 in. pages; 169 illus- 
SUL: «. 9. .ctssuceeuevensedintectenss wesecase $1.00 


A Catechism of the Steam Engine. John Bourne. 
1886. One of the very best beginners’ books on the 
steam engine that has ever been written. Question 
SE Pee $2.00 


Indicator Practice and Steam Engine Economy. 
F. F. Hemenway. 1890. Thoroughly practical and 
useful. Gives much information on the action of 
steam in the steam cylinder and in language which 
anybody can understand who will try. 184 5x7%- 
inch pages; 45 illustrations................. -.$2.00 


Extracts from Chordal’s Letters to the ‘‘Ameri- 
can Machinist.’’ 1889. No mechanical writings 
ever attracted the attention of these famous let- 
ters. Every machinist should own a copy. He 
reads it through twice a year and finds it new 
every time. Begin anywhere and read either way. 
396 544 x 73-inch pages ...... seialanneeanende $2.00 


A Library of Steam Engineering. Fehrenbatch, 
1895. Illustrates and explains every kind of steam 
engine, stationary, locomotive and marine. 
Has chapters on the mathematics of steam en- 
gineering, covering all possible points, but in plain 
figures. Can be understood by any man with a 
common school education. A whole library of 
steam engineering. 800 614 x 944 in. pages ...§5.00 


Metal Cotoring and Bronzing. Sy Arthur H. 
Hiorus. 1892. This is the best book we know of 
on the subject indicated by its title. It is a record 
of actual experiments and practice by its author 
and a colleague, T. J. Baker, and is a thoroughly 
practical work. 336 44 x 7-inch pages; cloth.$1.50 


Modern Locomotive Construction. Illustrated. 
Meyer. 1892. Tells how to design, figure out and 
make every part of a locomotive. A work of 
reference, especially valuable to draughtsmen and 
those in charge of building and repairs. Large 
and elaborate. 658 9x 14in. pages.......... $10.00 


A Practical Treatise on the Otto Cycle Gas En- 
gine. Wm. Norris. 1896. An excellent treatise 
on the construction of the gas engine. Very lit- 
tle theory or mathematics. Full of working 
drawings. 260 6 x 9inch pages and 207 illustra- 
PE iccvais as: SceceeeeNedddemennes seems $3.00 


Hand Book of Practical Mechanics. Chas. H. 
Saunders. This book is designed especially for 
use in the shop and drafting room, and contains 
very many rules, tables and simple formule for the 
solution of such practical problems as are eon- 
stantly coming up in the shop. It contains much 
valuable information for shop men, and is an 
excellent book for the shop. 116 644x4-inch 
pages...... pa ebtedidvee aoreune. eevee $1.00 


The Modern Machinist. Usher. 1895. A prac- 
tical treatise on modern machine shop methods. 
Illustrated by 257 engravings. Does not contain 
descriptions of machine tools, but of special tools 
and appliances, methods and plans of doing work 
with them. The book is one that every mechanio 
should have. 822 434x734 in. pages. ........$2.50 


Press Working of Metals, Oberlin Smith. 1896. A 
book which comprises about all the literature on 
this subject. Written in an interesting and in- 
structive style, and should be inthe hands of all 
who have to do with such work. 276544 x 834-inch 
pages; 431 illustrations; cloth binding........ 3-00 


Machine Shop Arithmetic. Colvin & Cheney. 
1895. Plain rules showing shop men how to calcnu- 
late spved of pulleys and gearing, how to figure 
the gears for screw cutting, and giving a great 
many facts about tools which every mechanic 


ought to understand............6. <weeue goc. 
Practical Management of Engines and Boilers, 
Wm. Barnet Le Van, 1897. A practical book by a 


practical man, Attends to business all the way 
through. Tells the stationary engineer and fire- 
man just the things they want to know. 267 
64 x 416 pages, 49 engravings.................$2.00 


Inventional Geometry. An ideal book for 
self-instruction, A series of problems are given 
Without the least hint as to their: olution, but so 
progressive that the student is drawn along until 
he tinally invents or discovers for himself many of 
the important and practical principles of geom- 
EET vccccce ee a Seer eee ene 


Practice and Theory of the Injector. Kneass. 
1894. The only complete work on the injector yet 
published. All about all kinds of injectors. 188 
CME ceicc: 3 skineconstarecniaunt $1.30 


Simple Lessons in Drawing, for the Shep. Rey- 
nolds, 1898. Twelve lessons that can be done with 
a $10.00set of instruments. The rudiments of draw- 
ing in the best form. 83 4x6} in. pages ..... 50c. 


Boiler Making for Boiler Makers. W. H. Ford. 
1888. A practical treatise on the shop processes of 
boiler making. 233 4 x 5% in. pages; 134 illus- 
trations......... icapsecesoestneneeD nani +++. $1-00 


A Manual of Machine Construction, for En- 
gineers, Draughtsmen and Students. John 
Richards. 1889. An extremely useful book for 
the cing table. Contains many tabulated di- 
mensions of those details of machinery which are 
of frequent occurrence, and manv suggestions 
derived from the author’s wide experience. 158 
534 x 1044 in. pages. 91 illustrations and many use- 
ful in ag eae acide ares snowmen aae $5.00 


Compressed Air ; Practical Information Upon Air 
Compression and the Transmission and Applica- 
tion of Compressed Air. Frank Richards. 1895. 
About the only bock in print that supplies the infor- 
mation on this important subject that so many 
are in search of. A practical book without mathe- 
matical ornamentation. 195 5x74 in. pages. 2% 
illustrations and diagrams, with many useful 
WIEN Sites inns caneesboseus cédeede a 


Mechanical Drawing. A. K. Cross. 1895. A good 
book for evening classes in drawing or for any one 
who wants to goitalone. A liberalsupply of prac- 
ticalexamples. 197 pages, 544x8in....... . $1.00 


The Steam Engine. Geo. C. V. Holmes. 1898. 
An excellent English treatise on the construction 
of the steam engine. Rules for proportions are 
given in algebraic signs. 528 444 x 634-inch pages; 
212 illustrations,.......... PENI LEEET $2.00 


Catechism of the Locomotive. Forney. 1896. 
Enlarged. Illustrated. 50,000 sold. Every begin- 
ner wants it, and every locomotive engineman 
ought to have it. 800 5534 x8 in. pages. ......$3.5@ 


How to Save [loney in Railroad Blacksmith 
Shops by the Use of Bulldozer and Helve Ham- 
mer. eynolds. 40 illustrations ef dies and 
work. Very valuable to shop manager and fore- 
man blacksmiths. 20 6x9in. pages...... ..... asc. 


Steel—A [Manual for Steel Users. Wm. Metcalf. 
1896. This is an excellent and practical book, and 
will be found especially well adapted to help those 
who must select and buy or forge, temper and use 
tool steel. Based on the experience of one of the 
highest authorities on steel. 169 43% x -inch 
pages; Illustrated; cloth binding...... ocecce SD 


Machinery Pattern Making. P.S. Dingey. 1892. 
Most of the matter in this book first appeared in the 
AMERICAN Macuinist, but has been revised and 
additional items included. It is based on practical 
experience by the author. Few pattern makers 
will fail to find useful points in it, and most of 
them will find it very useful. 110 434 x 74-inch 
pages; 170 illustrations; cloth binding........ $2.50 


Theoretical Mechanics. J. Edw. Taylor. An in- 
troduction to the study of the retical mechanics. 
Clear, easily understood. Good book for begin- 
ners. Numerous problems to be worked out. 264 
444 x 74-inch pages.............. Obes enaees $1.00 


A Text Book of Free-hand Lettering. Frank 
T. Daniels. 1895. A sensible book on lettering 
with instructions that will prove a real help. 34 
534 x 74¢-in. pages and 13 full-page plates...... 75c. 


Elements of Mechanical Drawing. Gardner C. 
Anthony. 1895. An excellent book covering pro- 
jections, intersections of surfaces and other geo- 
metrical problems. 98 534 x 74¢in. pages and 32 
PE BORO PINGOR e oscctscncvscevcs covccstenssaee $1.50 


A Text Book of Machine Drawing. Gardner 
C. Anthony. 1896. A book on maghine drawin 
pure and simple. The samples are practical an 
good. 50 534 x Twin. pages and 16 full-page 
DD asc canseccndass doves visnisen usees puaben $1.20 


The above three books form a technical draw- 
ing series. The beginner should have all three, 
unless he is already a fair letterer,in which case 
the first one may be omitted. 


Gas, Gasoline and O# Vapor Engines. G. D 
Hiscox. A new book with fullest up to-date infor 
mation onthe theory and construction of all styles 
of these engineS.......... .0-.-++- sseogeeeered $2 se 


Intermittent Gears, by the Boston Gear Works. 
Contains many forms of intermittently acting gears 
as well as lobed wheels and other unusual con- 
structions. 35 6 x 9inch pages, fully ilustrated 
Rs cticknesbatesciees /ceen  ssivemensenenes §0c. 
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Lote ‘in neta & : - 2 Our New and Revised Catalogue of Practical and Snyde r, J. EK sS 
Dietz, Schumacher & Boye...... '< | Scientific Books, 88 pages, 8vo, and our other Catalogues| Springti: : Gas Engine Co., The Th 
Dixon Crucible Co., Joseph..... S and 42 | and Circulars, the whole covering every branch of Stand: ird Tool Co. (Athol, Muss 4 
: ome “als Science applied to the Arts, sent free and free of post- Standard Tool Co. (Cleveland. O Ts 
Pe Bis snasicescwweeoes . 8 age to any one in any part of the world who will fur- Steet Oo. i. @ _ > 
Dyer & Driscoll. .......0ccccees 38 b his address. Stiles & Fladd Press ¢ 1 15 
. ‘ (i¢ ess ot) it » 
oe gr re S Stover Novelty Works i 
Erlandsen, J............ tae 15 FOR ADVERTISEMENT OF tee nde acl ag a EE Tf a 
a ae ee ee 3 Soho ite tn spun taduniandunan 
abo ] y oO ‘2 
Evans Friction Cone Co...... ; 8 TIGHT JOINT CO., New York, rPaunton Locomotive Mfg. Co 4:3 
Wren, Dee Bick sc veccaiecsscs 10 A ight Joint Co ” 
. ££ Ri SS ee ae 10 se Sees _ “ _— Toledo Saaci ne & Tool Co ‘an 
Pee BOON EM i ddidivdinscivs . .. 48 Toomey Frank \ 
Fitchburg Machine Works.... Ih Trente Iron Co 45 
Flather & GC: 10 iS Ti C Trump - — _ hine Co ; 
i A bb vtnsesesevesens : urner, iughn & ‘ 
Forbes & Co., W. D....... Ss TANDARD e]e) 5 0. 4 Warner & S\ amen ” 4 
Foster, Walter H........... on) | MANUFACTURERS OF Watkin & Co. F. MM , he 
Franklin Mfg. Co., H. H... 1 NECMNESEINE hous oe og yee it ‘ Ae . 
Prick Co. The. ..0.s..c0ess 5 [, Webster Mfz. Co We 
Gang & Ca., Wa: B... 2.05.55. .. 43) Ty HOL. MASS. U A. ly — : [ Pte ten Co 17 
Garvin Machine Co., The...... 14 os ° mn f x Well Er ‘ ec acini 16 
General Electric Co....... eye 14 ’ er = pees f : 
Geometric Drill. Co..........es- > BELLOWS \ Westinghouse Electric Mfg. Co 13 











ie ! F y Whitcomb Mfg. Co 

Gisholt Machine Co............ 3! hi , t ; 
Golding & Co... eee re Ee ee . 9 COMBINATION / ’ Whine, Mie oe + 
POP ORE, Th, Wins wevccceseccsces Zeta » Sa Ww hiton MM et “Cl I>. I 3 
Gould & Eberhardt.......... 16 Ww sng 's i ay a 
ee Gear Works....... 16 ! CENTER SQUARE E Wie. . Ru ee c . 
may Co., G. wee e ° 7 ane H ‘ : F © Rog . 7s 7 
Greenfield, W. G. & G00... Marae PROTRACTOR ee oe : 
Hamuton Machine Tool Co ; 13 is j ie a a cere we . 
Hampden Corundum Wheel Co 2 LS Mt woe = ‘ y BSS - 














10 


AMERICAN MACHINIST 


August 19, 1897. 





Buyers’ Finding List. 
AIR COMPRESSORS. 
Clayton Air Compressor Works, New York. 
Ingersoll-Sergeant Drill Co., New York. 
Rand Drill Co., New York. 
BALLS, STEEL. 


Cleveland Machine Screw Co., Cleveland, O. 


BENDING MACHINES. 
Bethlehem Fdv. & Mch.Co.,So Bethlehem, Pa 
Long & Allstatter Co., Hamilton, O. 
Watson-Stillman Co., New York 


BICYCLES. 
Pope Mfg. Co., Hartford, Conn. 


BICYCLE TOOLS. 


Baker Bros., Toledo, O. 

Bardons & Oliver, cleveland, O. 

Brown & Sharpe Mfg. Co. Providence, R. I. 

Garvin Machine Co., New York, N. Y. 

Geometric Drill Co., New Haven, Conn. 

Hendey Machine Co., Torrington, Conn. 

Kempsmith Machine Tool Co., Milwaukee, 
Wis. 

McCabe, J. J.. New York. 

Wells Bros. & Co., Greenfield. Mass. 

Woodward & Rogers, Hartford, Conn. 


BICYCLE TUBING. 


Pope Tube Co., Hartford, Conn. 


BLOWERS. 


American Gas Furnace Co., New York. 
Buffalo Forge Co., Buffalo, N.Y. | 
Roots Co., P. H. & F. M., Connersville, Ind. 


BOILER TUBES. 


National Tube Works, McKeesport, Pa. 


BOLT CUTTERS. 
Acme Machinery Co., Cleveland, O. 
Detrick & Harvey Machine Co., Baltimore,Md. 
Webster & Perks Too! Co. Springfield, O. 
Wells Bros. & Co., Greenfield, Mass. 


BOOKS. 


Baird & Co.. Henry Carev Philadelphia, Pa. 
Comstock, Wm. T., New York 
Wiley & dons, John, New vig. 


BORING AND TURNING MILLS. 


Betts Machine Co., Wilmington, Del. 
Bickford, H.. Lakeport, N. H. 

Bickford Drill & Tool Co.. Cincinnati, O. 
Bullard Machine Too! Co., Bridgeport, Conn. 
Niles Tool Works Co., Hamilton, O. 


BORING MACHINES. 


Beaman & Smith, Providence. R. I 

Betts Machine Co., Wilmington, Del. 
Fitchburg Machine Works. Fitchburg, Mass. 
Hill Tool Co., Hugh, Arderson, Ind. 
Newark Machine Tool Works. Newark. N. J 
New Haven Mfg. Co.. New Haven, Conn. 
Pond Machine Tool Co., Plainfield, N. J. 


BRASS WORK, SPECIAL. 


Nolte Brass Co., Springfield, O. 
BUSHINGS. 


New Process Raw Hide Co., Syracuse, N. Y. 
CARBORUNDUM WHEELS. 

Carborundum Co.,, Niagara Falls, N. Y. 
CARBORUNDUM, CLOTH & PAPER. 

Carborundum Co., Niagara Falls, N. Y¥ 
CASTINGS, BRASS. 

Nolte Brass Co., Springfield, O. 
CASTINGS, ENGINE. 

Mianus Electric Co., M‘anus Conn. 
CASTINGS, FINISHED. 

Franklin Mfg. Co., H H., Syracuse, N. Y. 


CASTINGS, MALLEABLE, 
Acme Malleable Iron Works, Buffalo, N. Y 
CASTINGS, PHOSPHOR BRONZE. 


Nolte Brass Co., Springfield, O. 


CASTINGS, STEEL. 


Reliance Steel Castings Co., Ltd., Pittsburgh, 


Pa. 





D. SAUNDERS’ SONS, 


MANUFACTURERS OF THE ORIGINAL 


TRADE lL > a a MARK. 
Pipe Cutting and Threading Machine 





BEWARE OF IMITATIONS, 
‘OUeN pus 
IV opvsy mmo 4n0y}}4 oumnues ouoyn 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill 
use a specialty. 


SEND FOR CIRCULAR. 
23 Atherton Street, YONKERS, N. Y. 


F LATHER LATHES 
wo Flather Planers 


ARE GOOD TOOLS, 
WELL DESIGNED AND 
WELL BUILT. 


FLATHER & COMPANY, 


NASHUA, N. H. 


MOFFET PORTABLE DRILL. 


UNSURPASSED Weighs 48 Ibs. and 
ASA drills from % to 


244 inches diam- 
REAMER. 


eter, 
RUNS WITH STEAM 


—OR— 


COMPRESSED AIR. 



























G 
Manufactured by 


am Se G. TIMOLAT, 


mas 465.467 W, Broadway, 
NEW YORK. 


Planers for Pattern Makers. 


Send for Circular. 








See ours for the Largest and Best Line. 


J. A. FAY & CO., 
293-313 W. FRONT STREET, CINCINNATI, 0. 





STEAM ENGINE 
DRAWINGS. 


Flue prints of the working crawings of Plain 
Slide Valve Engines, all sizes, from 1 to 40H. P, 
modern design, cheaper than you can possibly 


\ rite OTTO BE. EVANS, York, Neb. 


make them, 





CHUCKS, DIE. 


National Chuck Co., New York. 


CHUCKS, DRILL. 


Almond. T. R.. Brooklvn, N. Y. 

Morse Twist Drill & Mch. Co., New Bedford, 
Mass. 

Pratt Chuck Co., Clayville, N. Y. 

Skinner Chuck Co., New Britain, Conn. 

Trump Bros., Mch. Co., Wilmington, Del. 

Whiton Machine Co., D. EK. New London, 
Conn. 


CHUCKS, LATHE. 
Cushman Chuck Co., Hartford, Conn. 
Errington, F. A., New York. 
Hoggson & Pettis Mfg. Co., New Haven, Conn, 
Horton & Son Co., E., Windsor Locks, Conn. 
Skinner Chuck Co., New Britain, Conn. 


CHUCKS, SPLIT. 


Hardinge Bros , Chicago, Il. 


CLAMPS. 


Le Count, Wm. G., So. Norwalk, Conn 


CLUTCHES, FRICTION. 


Automatic Friction Clutch Co., Erie, Pa 
New Haven Mfg. Co., New Haven, Conn. 


COMPRESSED AIR SHOP TOOLS. 


Clayton Air Compressor Works, New York. 


CONDENSERS. 


Conover Mfg. Co... New York 
Lee, Thomas, Cincinnati. O. 


COUNTERSHAFTS. 


Builders Iron Foundry, Providence, R. I. 


COUPLINGS. 
Stuart’s Foundry and Machine Works, R. J, 
New Hamburgh, N. Y. 


CRANES. 


Maris Bros.. Philadelphia, Pa 
Pawling & Harnischfeger, Milwaukee, Wis. 
dellers & Co., Inc., Wm., Philadelphia, Fa 


CUT TING-OFF MACHINES. 


Hurlbut-Rogers Mach.Co., So. Sudbury, Mase, 


DIES, SCREW-CUT TING. 


Geometric Drill Co., New Haven, Conn. 


DRAWING INSTRUMENTS, ETC. 


Alteneder & Son, Theo., Philadelphia. Pa. 
Keuffel & Esser, New York. 


DRAWINGS, STEAM ENGINE. 


Evans, Otto E., York, Neb. 


DRILLING MACHINES. 


Aurora Tool Works, Aurora, Ind. 

Barnes Co., W. F. & John. Rockford, Il. 

Beaman & Smith, Providence, R. I. 

Betts Vachine Co., Wilmington, Del. 

Dallett & Co., Thos. H., Philadelphia Pa. 

Davi & Egan Mch. Tool Co, Cincinnati, O. 

Dietz, Schumacner & Kove, Cincinnati. « 

Fitchburg Machine Works, Fitchburg, Mass. 

Foote, Barker & Co., Cleveland, O. 

Gang. Wm E. & Co., Cincinnati, %. 

Garvin Machine Co., New York, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Hamilten Machine Tool Co.. Hamilton. O. 

New Haven Mfg. Co, New Haven, Conn. 

Norton & Jones Machine Tool Works, Plain- 
ville, Conn. 

Prentice Bros., Worcester. Mass. 

Prentiss Tool & Supply Co., New York. 

Sibley & Ware, Souch Bend. Ind. 

Snyder, J. E., Worcester, Mass. 

Stover Novelty Works, Freeport, Il. 

Timolat, J. G., New York. 


DRILLS, TWIST. 
Cleveland Twist Drill Co., Cleveland O, 
Morse Twist Drill & Machine Co., New Bed- 
ford. Mass. 
Standard Tool Co., Cleveland, O. 


DROP FORGINGS. 


Wyman & Gordon, Worcester, Mass. 


DYNAMOS. 


General Electric Co.. New York 
Northern Electric Mfg. Co., Madison, Wis. 


ELECTRIC MACHINERY. 
C &C. Electric Co., New York. 
Northern Electric Mfg. Co. Madison. Wis. 
Westinghouse Elec. Mfg. Co, Pittsburg, Pa, 


ELEVATORS. 
\lhro-Clem Elevator Co Philadelphia. Pa. 
Morse, Williams & Co., Philadelphia, Pe. 
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EMERY WHEELS. 


Sepeten¢ Corundum Wheel Co., Brightwooc, 
ass 
Safety Emery Wheel Co., Springfield, O 


ENGINES, GAS AND GASOLINE. 
Dayton Gas Engine & Vfg. Co., Dayton, O. 
Mietz & Weiss. New York. 

New Era Iron Works Dayton, O. 

Otto Gas Engine Works, + - ore Pa. 

Prouty Co., The, Chicago, Ill. 

Springfield Gas Engine Co., Springfield. Oo. 

Watkins Co.. F. W. Cincinnati, O. 

Weber Gas and Gasoline Engine Co., Kansas 
City, Mo 

Webster Manufacturing Co., Chicago, Il. 


ENGINES, STEAM. 


Ames Iron Works, Oswego, N. Y. 

Forbes & Co., W. D., Hoboken, N. J. 

Prick Co.. The. W ay ‘nesboro. Pa 
Greenfield, W. G. & G.. East Newark, N, J. 
Holt & Co, S. L., Boston, Mass. 

Toomey, Frank, Philadelphia, Pa. 


FEED WATER HEATERS AND 
PURIFIERS. 


Hoppes Manufacturing Co., Springfield, O. 
‘Taunton Locomotive Mfg.Co. 
Warren Webster Co.,Camd4en, N 


FITTINGS, PIPE. 
Tight Joint Co., New York 


FORGES. 
American Gas Furnace Co., New York. 
Buffalo Forge Co., Buffalo, N. Y. 


FRICTION CONES. 


Evans Friction Cone Co., Boston, Mass. 


FURNACES, GAS. 


American Gas Furnace Co., New York. 


GAGES. 


Brown & Sharpe Mfg. Co., Providence, R. I. 

Gardiner Bros. Danielson, Conn, 

Rogers’ John M., 
Gloucester City, N. 

Wyke & Co., J., Kast 


GEAR CUTTERS. 
Brainard Milling Machine Co., Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gould & Eberhardt, Newark, N. 


oston, Mass. 


GEAR CUT TER-CUT TER GRINDERS. 


Gould & Eberhardt. Newark, N. J. 


GEAR CUTTING MACHINES, 
AUTOMATIC. 


Gould & Eberhardt, Newark, N. J. 


GEAR CUTTING MACHINES. 


Brown & Sharpe Mfg. Co., Prov “KH R. 1. 
Garvin Machine Co., New York, N. Y. 
Gould & Eberhardt, Newark, N. } 


GEARS. 


Bilgram, nee. Philadelphia, Pa. 

Boston Gear Works, Boston, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Gould & Eberhardt, Newark, N. J. 

Grant Gear Works. Boston Mass. 

Shriver & Co., T., New York. 


GRAPHITE, LUBRICATING. 


Dixon Crucible Co., Joseph, Jersey City N J. 


GRINDING AND POLISHING 
MACHINES. 


Besly & Co. Chas. H., Chicago, III. 
sSuilders lron Foundry Frovidence, R. I 
Diamond Machine Co. Providence. R_ 1. 
Webster & Perks Tool Co, Springfield, O. 


GRINDERS, CENTER. 
Barker & Co., William Cincinnati, O. 
Willey, B. J., Jeffersonville, Ind. 


GRINDING MACHINE, CUTTER. 


Cincinnati Milling Machine Co., Cincinnati, O. 


GRINDING MACHINE, UNIVERSAL. 


Brown & Sharpe Mfg. Co., Providence, R. I. 


Cincinnati Milling Mac hine Co., Cincinnati, O. 


Diamond, Machine Co., Providence, R. |. 


GRINDSTONES. 


Cleveland Stone Co., Cleveland, O 


Si AMMERS. 


Bliss Co., E. 


. Brvoklyn, N. Y. 
Bra ley Co. Y 


Sete acuse N 
Hamilton, O 


Long & Allstatter Co, 


Taunton, Mass, 
8 


Boat, Gauge & Drill Work , 





Elevator 
Co., 


Albro- Clem 


and 
Glenwood Ave., 


Phila., Pa. 


$ 
Makers of the 


AlbroWorm 


Worm Gear 


Consumes less power 
and gives better re- 
sults any other 
system. Proofs cheer- 
fully furnished. 








_McFADDEN COMPANY, 


UGLe 


No. 722 Arch St., PHILADELPHIA, PA 








IRON and BRASS 
Working Machinery. 


WILLIAM BARKER & CO. 
Cincinnati, Ohio. 





EXTRA HEAVY ROUGH 
BRASS UNIONS. 


Ground joint, ball seat, no wash- 
ers or packing re quired, Good 
stock, well made, guaranteed 
tight, no leaks, that is what we 
mean by high grade goods, Give 
them atrial and you will use no 
other. Write for discounts. 


NOLTE BRASS CO. 
and 7) East Washington St. 
SPRINGFIELD, OBI0, 








Che Curner, Vaughn § Taylor Qo., 


CUYAHOGA FALLS, 0O., U. S 
Special Machinery for 


Chain Factories and Wire Mills. 
PATENTED CHAIN WELDING HAMMERS. 






8 
Eel 
ears 
se F fp J 
raiei i 
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gs 3 
; H 






“Os MPsOY AsoIppes 
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LARGE RANGE 
Second & Plum. CIN’TI, O. 











HUB MACHINES. 


Bardons & Oliver, 
INDEX CENTERS. 
Milling Machine Co., ¢ 
JACKS, HYDRAULIC. 
New York 
KEYWAY CUTTERS. 


Baker Bros., Toledo, O. 
Mitts & Merrill, Saginaw, Mich. 


LATHES (see also Turret Lathes). 


Bardons & Oliver, 
Barnes Co.. W. F. & John. Rocxford, hk 
Beaman & Smith, Providence, R 
Bement. Miles & Co. Philadelphia. Pa. 
Blaisdell & Co., P., W orcester, Mass. 
Bradford Mill Co., The. Cincinnati, oO. 
Bullard Machine Tool Co. Bridgevort, Conp, 
Davis & Egan Mch. Tool Co., Cincinnati, O. 
Dietz, Schumacher & Boye, Cincinnat., 
Fifield Tool Co.. Lowell Mass 
Fitchburg Machine Works, Fitchburg. Mase, 
H 


Cleveland, O 
ncinnati, O 


Cincinrati 


Watson-Stillman Co., 


Cleveland, O 


Flather & Co., Nashua, N q 
Foster, Walter H., New York, N. Y 
Garvin Machine Co, New York, N. ¥ 


Gould & Eberhardt, Newark, N, J 
Hamilton Machine Tool Co., Hamiiton, 0 
Harrington & Son Co., E., Philadelphia, Pa. 
Hendey Machine Co., Torrington, Conn. 
Hill. Clarke & Co., Boston, Mass. 

Le Blond, R. K., Cincinnati, O. 

Lodge & Shipley Mch. Tool Co., Cincinnati, O 
McCabe, J. J.. New York. 

New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co. Hamilton, re) 

Niles Tool Works Co., New York 

Pond Machi; e Tool Co., Plainfield, N. J. 
Prat & Whitnev Co., Hartford, Conn. 
Prentice Bros,, Worcester, Mass. 

Prentiss Tool & Supply Co., New York. 
Reed Co., F. E., Worcester, Mass. 
Sebastian Lathe Co., Cincinnati, O. 

Seneca Falls Mfg. Co.. Seneca Falls, N. Y. 
Warner & Swasey, Cleveland, O. 


MACHINE TOOLS. 


Betts Machine Co , Wilmington, Del 

Brown & Sharpe Mfg. Co., Providence, R. 1. 
F tchburg Machine Works Fitenbrrg. Mass, 
Foster, Walter H., New York, N Y 

P. nd Machine Tool Co., Plainfield, N. J. 
Sellers & Co, Inc., Wm., Philadelphia, Pa, 
Whitney Mfg. Co., Hartford, Conn. 


MACHINISTS’ TOOLS AND SUPPLIES. 


Besly & Co., Chas. H., Chicago, Il. 


MILLING pba 


Brown & Shar F by 

Cincinnati Milli Laie Co., Cincinnati, O, 

Eriandsen. |. Sow York. 

Ingersoll Milling Machine Co., Rockford IV 

Morse Twist Drill & Mch. Co., New Bedford, 
Mass 

Reinecker, J. E., Ger- 
many. 

Starrett Co., L. S., Athol, Mass, 

MILLING MACHINES. 

Beaman & Smith, Providence, R. I. 

Brainard Milling Machine Co., Boston, Mass, 

Prown & Sharpe Mfg. Co.. Providence. R. I. 

Cincinnati Milline Machine Co., Cincinnat! O, 

Davis & Egan Mch. Too! Co, Cincinnati, O. 

Forbes & Co., W. D.. Hoboken, N. 1. 

Foster, Walter H., New York. N. Y 

Garvin Machine Co., New ‘ ork. 

Gould & Eberhardt, Newark, N. J. 

Ingersoll Milling Machine Co., Kockford Il, 

Kempsmith Mch. Tool Co., Milwaukee, Wis 

Mergenthaler & Co., Ott., Baltimore. Ma 

Morse Twist Drill & Mch. Co., New Bedford, 
Mass. 

Pond Machine Tool Co., Plainfield, N. J. 

need Co., F. E., Worcester, Mass. 


MOLDING MACHINES. 
Tabor Mfg. Co., Elizabeth, N. J. 


MOTORS, ELECTRIC. 


Dallett & Co., Thos. H. Philadelnbia. Fa, 
Northern Electric Mfg. Co., Madison, Wis. 


PACKING. 
Peerless Rubber Mfg. Co., New York. 


PAINT. 


Jos. Dixon Crucible Co., Jersey City, N. J. 


PATENT ATTORNEYS. 


Buffet, E. P., New York. 
Dodge, Phil. T., Washington, D, C, 
Dyer & Driscoll, New York. 


PATTERN MAKERS’ MACHINERY. 


Raker Bros.. Toledo, O 

Fay & Co, J. A., Cincinnati, O 

Fitchburg Machine Works, Fitchburg, Mass. 
Whitney, Baxter D., Winchendon, Mass. 


, Providence, R, I. 


Chemnitz-Gablen’, 
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PERFORATED METALS. 


Harrington & King Perforating Co., The, 
Chicago, Il 


PHOSPHOR BRONZE. 


Phosphor Bronze Smelting Co., Ltd., Phila- 
delphia, Pa. 


PIPE CUTTING AND THREADING 
MACHINES. 


Govtoene: Ste. Co., Bridgeport, Conn. 
Bignall & Keeler Mfg. Co., Sawardsville, Ill. 
Curtis & Curtis, Bridgeport, Conn. 
Saunders’ Sons, D., Yonkers, N. Y. 


PIPE, WROUGHT. 


National Tube Works, McKeesport, Pa. 


PLANERS. 


Bement. Miles & Co., Philadelphia, Pa. 
Betts Machine Co., Wilmington, Del. 

Davis & Egan Mch. Tool Co., Cincinnati, O. 
Detrick & Harvey Mach. Co., Baltimore, Md. 
Fitchburg Machine Works, Fitchburg, Mass 
Garvin Machine Co., New York, N. Y. 

uray Co., G. A.. Cincinnati, UO. 

Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J.. New York 

New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamiiton, O. 

Niles Tool Works Co.. New York 

Pond Machine Tool Co., Plainfield, N. J. 
Pratt & Whitney Co., Hartford. Conn. 
Prentiss Tool & Supply Co., New York. 
Whitcomb Mfg. Co.. Worcester Mass. 


PRESSES. 


Barnes Co., W. F. & John, Rockford, III. 

piiss Co., KE. W., Brooklyn, N. Y. 

Mossberg & Granville Mfg. Co., Providence, 
R. I. 


Perkins Machine Co , Boston, Mass. 

Stiles & Fladd Press Co., Watertown, N. Y. 
Toledo Machine & Tool Co., The, Toledo, O. 
Watson-Stillman Co., New York. 


PRESSES, HYDRAULIC. 


Watson & Stillman Co., New York. 


PULLEY BLOCKS. 


Gebr. Bolzani, Berlin, Germany. } 


PUNCHES AND SHEARS. 


Hilles & Jones Co., Wilmington, Del. 
Long & Allstatter Co., Hamilton, UO. 


RACK CUTTING ATTACHMENT. 


Cincinnati Milling Mach. Co., Cincinnati, O. 


RAW HIDE. 


New Process Raw Hide Co., Syracuse, N. Y. 
Shultz Belting Co., St. Louis, Mo. 


REAMERS. 


Mergenthaler & Co., Ott., Baltimore, Md 
ueee Twist Drill & Mch. Co., New Bedford, 
ass. 


RIVETING MACHINES. 


Bethlehem Fdy. & Mch. Co., S. Bethlehem, Pa 


ROLLER BEARINGS. 


Mossberg & Granville Mfg. Co., Providence, 
Hyatt Roller Bearing Co., Newark, N. J. 
ROPE, WIRE. 


Trenton Iron Co., Trenton, N J. 


RUBBER GOODS. 
Peerless Rubber Mfg. Co., New York. 


RULES. 
Brown & Sharpe Mfg. Co.. Providence, R. I. 
Starrett Co., L. S., Athol, Mass. 

RUST PREVENTATIVE. 


Golding & Co., Boston, Mass. 


SCHOOLS. 
Columbia University, New York 
Institute for Home Study of Engineering, 
Cleveland, O. 
Michigan School of Mines, Houghton, Mich, 
Pratt Institute, Brooklyn, N. Y. 
Purdue University, La Fayette, Ind. 


SCREENS, PERFORATED METAL. 
Harrington & King Perf. Co., Chicago, Il. 
SCREW MACHINES (see Turret Lathes). 

SCREWS, MACHINE. 


Cincinnati Screw and Tap Co., Cincinnati, O. 
Worcester Machine Screw Co., Worcester. 
Mass. 


¢ 





VOUS Tait 


AND" 


GRANVILLE 
_ MFG. CO. 


PROVIDENCE. R.I. 
AAA 


MANUFACTURE 


ROLLING 
MILLS 


WITH ROLLER BEARINGS. 


SEND FOR 
oy wm ook on Si 





ALMOND 
DRILL CHUCK. 


Sold at all Machinists’ 
4 Supply Stores. 


T. R. ALMOND, 
83 & 8 Washington St., 
BRooK.yn, N. Y. 

| 


(a . ‘ _ Te 



















e ° ee 
Fischer’s Circle Divider 
and Angle Protractor. 

This instrument divides a circle into as many 
parts as there are eighths or sixteenths of an 
inch in its radius, by means of the points which 
are “8” and 16.” Itisavery useful and time- 
saving novelty Instrument in cloth-covered 
pocket case, with directions, postpaid, $1.5 


KEUFFEL & ESSER CO. MANUFACTURERS, 
127 FULTON ST., NEW YORK. 


E,W. BLISS CO. 


1 Adams St., Brooklyn, N. Y. 


CHICAGO, 96 West Washington Street. 


Presses, 


DROP HAMMERS, 
DIES, SHEARS, 


AND 


SPECIAL MACH’Y 


FOR 


Sheet Metal Work. 


American Machinist 











Bicycle and 
Electrical 
Tools. 


Write for Catalogue 


OF 


THE STILES & PARKER PRESS CO. 


OWNERS 








SHAPERS. 


Bement, Miles & Co.. Philadelphia, Pa. 
Betts Machine Co., Wilmington, Del. ; 
Davis & Egan Machine Tooi Co., The, Cincin- 
aati. VU. 
Fitchburg Machine Works, Ficchburg, Mass. 
Garvin Machine Co , New York N. Y. 
Gould & Eberhardt, Newark, N. J. 
Hendey Machine Co.. Torrington, Conn 
New Haven Mfg. Co., New Haven, Conn. 
Pratt & Whitney Co., Hartford, Conn. 
Smith & Mills, Cincinnati. O. 


SHEARS. 
Bethlehem Fdy. & Machine Co., South Beth- 
lehem, Pa. 
SLOTTERS. 


Bement, Miles & Co., Philadelphia, Pa. 
Betts Machine Co., Wilmington, Del 
Davis & Exyan M. T. Co., Cincinnati, O 
New Haven Mfg. Co., New Haven, Conn. 


SPACING TABLES. 


Long & Allstatter Co., Hamilton, O 


SPECIAL MACHINERY. 


Beaman & Smith, Providence, R. I. ; 
Century Machine Co., New York, N. Y 
Fitchburg Machine Works, Fitchburg, Mass. 


STAMPS, STEEL. 
Sackmann, F. A., Cleveland, O. 
STEAM BOILER INSURANCE, 


Hartford Steam Boiler Ins. & Insp. Co., Hart 
ford, Conn. 


STEEL. 
Crescent Steel Co.. Pittspurg. Pa. 
Jessop & Son., Wm., New York, 
Jones & Co., B. M., Boston, Mass. 


TAPPING ATTACHMENT. 


Beaman & Smith, Providence, R. I. 
Errington, F. A , New York 
Union Tire Co., Plaintield, N J. 


TAPS AND DIES. 


McFadden Co., Philadelphia, Pa. 

Saunders’ Sons, D., Yonkers, N. Y. 

Wells Bros. & Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Greenfield, Mass. 


TOOL CATALOGUE, 
Strelinger & Co., Chas. A., Detroit, Mich. 


TOOL GRINDERS. 


Barnes Co.,W. F. & John, Rockford, Ill. 
Gisholt Machine Co. Madison, Wis. 


TOOL HOLDERS. 


Gould & Eberhardt, Newark, N. J. 
Hill Tool Co., Hugh, Anderson, Ind. 


TOOLS, MECHANICAL, FINE. 


Brown & Sharpe Mfg. Co., Providence, R. I 
Standard Tool Co., Athol, Mass. 

Sawyer Tool Co., Athol, Mass. 

Starrett Co., L. S., Athol, Mass. 

TURRET LATHES (Screw Machines). 
Acme Screw Machine Co., Hartford, Conn. 
Bardons-& Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Tool Co., Bridgeport. Conn, 
Cleveland Machine Screw Co.. Cleveland, O, 
Garvin Machine Co., New York. 
Gisholt Machine Co., Madison, Wis. 

ones & Lamson Machine Co., Springfield, Vt. 
*earson Machine Co., Chicago, 111. 
Warner & Swasey, Cleveland, O. 


VALVES. 


Jenkins Bros., New York. 
VALVES, POP SAFETY. 

Consolidated Safety Valve Co., New York. 
WATER MOTORS. 


Backus Water Motor Co., Newark, N. J. 


WIRE, IRON AND STEEL. 


Trenton Iron Co., Trenton, N. J 


WIRE MACHINERY. 


Goodyear, 8S. W., Waterbury, Conn. 
‘yurner, Vaughn & Taylor Co., Cuyahoga 
Falls, O. 


WOODWORKING MACHINERY. 
Bentel & Margedant Co., The, Hamilton, O. 
Whitney, Kaxter D., Winchendon, Mass 

WORM GEARS. 


Albro-Clem Elevator Co., F hiladelphia, Pa 
Morse, Williams & Co., Philadelphia,Pa 
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The LONG & ALLSTATTER 60., “onou's. 








cu.swons POWER PUNCHING AND SHEARING MACHINERY °°", 


FRPFFFEFFEE FEE EEE E ESE EEE EFS EF EESE FREE FEE EE FEE EEF EEE EEE EEE EEE FEF EES 











- » 
© a : " This space won’t let us tell you + 
z HIS Drill is the Re about this Drill at length, the ¥ 
> sult of Years of Patent Quick Return, the back- > 
z ie gear arrangement, the automatic ¥ 
* Study and Work in our stop, etc. Let us send you our » 
: ; ice drill book—we are drill speciai- * 
7 Special Line — Drilling ists—there’s Pointers in it. We } 
} . ma 8 . build smaller drills too—from (2 * 
* Machines. Built in six in. to 21 in. . 
> . . ‘ © 
* sizes from 24 to 44 Hamilton Machine Tool Co. » 
Fe ~ 20 to 32 Zimmerman Ave., 

> inches Swing. Hamilton, Ohio, U. S. A. > 
PPPPPEEESEEPEREREEEE DED E TEETER TEED EDEDEEETEDES EEE TOTES TEREST E LESSEE ESSE HES 
a a w 3 © 








Morse Twist Drill & Machine Co. 
NEW BEDFORD, MASS., U.S. A. 


Manufacturers of Chucks % 
Ask for Young Machinists’ Practical Guide. 
J 


DIRECT CONNECTED MOTORS © 


TO ALL KINDS OF MACHINERY. 











NO FLOOR SPACE. NO SHAFTING. 
Any Desired Speed Given the Driving Machinery. Also a Full Line of Multipolar Generators. 
er Pa"sairess NOrthern Electrical Manufacturing ~*~ “a” 








‘WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY , 


PITTSBURG, PA. 
We make the Most Complete Electric Equipments for Factories, Mills and Machine Shops. 


NEW YORE, 120 Broadwa CHICAGO, New York Life Building. ST. LOUIS, American Central Building. 


y. 
BOSTON, Exchange Building. PHILADELPHIA, Girard Building. SAN FRANCISCU, Mills ne 
BUFFAL AO, No. 8, Erie County Bank Building. PITTSBURG, Westinghouse Building. SYRACUSE, N. Y., Bastable Building 
CHARLOTTE, N. C., 36-38 College Street. ATLANTA, GA., Equitable Building TACOMA, WASH., 102 South Tenth Stree 


WESTINGHOUSE ELECTRIC COMPANY, Ltd., 32 Victoria Street, London, S. W., England. 


For CANADA address: Ahearn and Soper, OTTAWA, CANADA, 
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We Have in Operation in Our Works 
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SHOW ROCM. 


The Garvin Machine Company, 


Spring and Varick Streets, wee NEW YORK. 


Barnes 
Adjustable Screw Press 


PLACE THE WORK IN THE PRESS; THE CROSS-HEAD 
INSTANTLY DROPS. 
A FEW TURNS OF THE CENTRAL SCREW AND THE 

















| pe ' REQUIRED PRESSURE IS APPLIED. 
: QUICK WORK. - STRONG. - PRACTICAL. 
BUILT IN THREE SIZES... 20 to (5 TONS CAPACITY 


Pulleys and Gear Wheels pressed on Shafts 
by this Machine are more securely fixed 


and less liable to be out of true. 
eeese 


If you are interested in modern methods of doing work in the machine shop, 
send for our Catalogue which describes more fully the practical points of this tool, 








eeee 
W.F. & JNO. BARNES C0., 
Chas. Churchill & Co., 1995 Ruby Street, ROCKFORD, ILL. 


London, E. C. 
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Brainard Milling Machine Co. 


eos Manufacture.... 


Milling Machines, Automatic Gear Cutting 
Machines, Improved Cutter Grinders, 





; The Hot 
Casting 
is the 
Finished 
Thing. 
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FINISHED Milling Cutters. 
CASTINGS 

Gotlion tate etude aan dees FACTORY AT HYDE PARK, MASS. 

Positively no machine work. Iilustrated 
° circular on application. Boston Office Chicago Offic 
= H.H. FRANKLIN MFG. Co. Bape nae gg elgg 
e Franklin St., SYRACUSE, N. Y. Hill, Clarke & Co., Hill, Clarke & Co., 
OuCHOHOEONOHOEOHOZOCEOnORC® 156 Oliver St. 12 S. Canal St. 
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FITCHBURG MACHINE WORKS, wsst'S's. 3 


Send for Cataloaue J of Fitchburq Lathes, Planers, Drills, Shapers, Etc. ‘* We are Steps in Advance.’’ 


>, 
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A Place for Everything Q 
Uo-to-date Methods 

AGENTS, 

See 


Best Workmanship 
Stiff Construction 

Honest M’terials 

Val’ble F’tures 

Accurate 
Tested 
our ad. in True 

Am. Machinist, 
Aug. 5, °97. 












This wedge the re- 
sult of our 33 yrs. 
of Tool mig. 


af Sin. x 8 ft. 
he gfitchberg Lathe.» 








€-@¢->e€>¢-0¢>¢> 


Horizontal Spindle 
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"QUIYIEW SUI 


4sk HONEST FACTS 
About THE GEM LATHE. 


We sell this New Lathe at a 
LOW PRICE. 





| co Se 


MILLING CUTIE RS" 
NY 


EN” 





I mean Business, and can cut right along 
for eight feet. Don’t you want me? 
I have a BROTHER that can BORE. 


Write to BEAMAN & SMITH, 
PROVIDENCE, R. I. 


~J-ERLANDS 


The GEM Lathe will give you greatest re- 
turn per dollar of any lathe of 
its size built. 
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American and other Patents. 


te National Tube Works Co.| arTENTION | 


o¢°¢ wertet, A Trial will Confirm it. 






































THE LARGEST MAKERS OF ALL SIZES AND KINDS OUR WORLD 
OF SPECIAL WROUGHT MILD STEEL AND BEST Pulley Blocks: 
WROUGHT IRON TUBULAR GOODS IN THE WORLD) y S; 
CONTROL THE MANUFACTURE OF WROUGHT “* MAXIM "” Screw Blocks ti 
TUBULAR GOODS MADE OF A HIGH CLASS OF MILD ee ee ee 
STEEL FROM THE ORE TO ‘THE FINISHED PRODUCT. FI ge ig oy 
AND UNQUALIFIEDLY RECOMMEND NATIONAL BLOCKS with Duplex 
STEEL PIPE FOR ALL USES AS BETTER THAN ANY Brake, 
IRON PIPE MADE. vt wt a wt 5d wt exceed all other Pul- 
ley - Blocks astonish- 
THE HUGH HILL KEY-SEATING TOOL. — 
: A ; : (2 Prices, considering 
m4 gy eg * anoatutely of came with, aide ont — Net beh is vad ae = quality, very che ap 
ees aay cee oe cemalttod Gotan, A 0 yay nab 7 BF Ask for Catalogue. 
on the market. to three inch inclusive. for $60.00, v au nabs ane sant ot GEBR. BOLZANI, Berlin N. 4. (Germany) 
trial, and we guarantee them ost important manufacturers of Patentec 
L-<« re , es ss Pr aw a py a . Pulley-Blo ks. Tras — Pulley Blocks 





THE HUGH HILL TOOL COMPANY, 


Anderson, Ind. Send 50 Cents in Stamps for Copy of 


MACHINE SHOP 


WRITE FOR CATALOG. 





SEND FOR CATALOQUE. 


MESTER MACHINE SCREW CO. il Drop Hammers, 
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+ ORO r ene al iaee tt ttt ‘Efe Special Mach'y Dies, ARITHMETIC... 
are THESTILES & FLADD 
, voK PRESS CO., American Machinist Pub. Co., 











» ‘Manufacturers of Set, Cap & 


RTOWN, N. Y. 
Machine Screws, Studs, etc. WATE ° ¥ 


256 BROADWAY. 
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Turning Mill, 


Branches: 
NEW YORK, CHICAGO, BOSTON, 
PHILADELPHIA, PITTSBURGH. ST. LOUIS. 











The Best of the Labor Saving Tools. 


Boring and Turning Mills, 
From 30 Inches to 30 Feet Swing. 


CORRESPONDENCE SOLICITED. 


THE NILES TOOL WORKS COMPANY, 


Main Office and Works, HAMILTON, OHIO. 





























English Branch, 39 Victoria St., London, S. W. 
: P 
Ree at ha re oad 





OF Pp AJ a aa o 
THE G. A. GRAY CO., CINCINNATI, O, 


HILL, CLARKE & CO., 14 South Canal St., Chicago, III. 

STRONG, CARLISLE & TURNEY CO., 193 Bank St., ¢ leveland, O. 
E. A. KINSEY & CO., 331 West Fourth St., Cincinnati, 0. 

THOS. K. CAREY & BROS, CO., 26 Light St., Baltimore, Md. 

J.J. McCABE, 14 Dey St., New York City. 

PACIFIC TOOL & SUPPLY CO., 102 First St., San Francisco, Cal. 
SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brussels. 

CHAS, CHURCHILL & CO., Ltd., London and Birmingham, England. 


These Machines 
are sold 

by the foliowing 
Agents: 


Do 
You 
Know ® 





That you can take the HEAVIEST CUTS AT THE HIGHEST 
RATE OF SPEED by having your tools accurately 


ground by our 


Universal Tool Grinders ? 


The No. 1 machine will grind and shape tools with shanks up to 24 
inches by 2inches. The No. 2 will take tools up to 2 inches by 1% inches. 
As savers of time and money these machines are unrivaled. 


, ham Alas Ve. Snap. PHILADELPHIA. 


Hindley 
Worm Gearing. 


Aa AA 











MANUFACTURED BY 


Morse, Williams & Co. 
PHILADELPHIA, U.S.A. 





SHULTZS PATENT 





PATENT aul 
WOVEN LEATHER LINK BELTING \\ “oR 






EXPORT TRADE 


ST. LOUIS, MO. 


JUST ISSUED — CATALOGUE NO. 9, 
CLAYTON AIR COMPRESSORS, 
And mailed free on application. Special Air Com- 

pressors for all R.R. Car Shop uses. 

CLAYTON AIR COMPRESSOR WORKS, 
26 CORTLANDT ST., NEw YORK. 
WHEELS 


GEA CUTTING 


Grant Gear Works, 


125 South 11th Street, 
PHILADELPHIA 
6 Portland Street, 
BOSTON, 
86 Seneca Street, 
CLEVELAND. 


A SPECIALTY. 








~~ = — 





**DOUBLE TRIPLE QUICK "’ STROKE (Trade Mark) 
Gives too per cent more strokes per minute than 
any other Shaper made 

Write for our '97 Shaper Catalog. 
GOULD & EBERHARDT, 


NeEwaRK, New JERSEY, U. S. A. 


GRANT 


GEARS 


\ Jouy Lane & Sons, Johnstone, Scotland. 
Foreign J Scnvcuanpt & Scuurtrs, Berlin, Vienna, Brus els 














The Flat Turret Lathe 


Does Lathe work accurately up to 2 in. 
diameter by 24 in. long. 


o 
Jones & Lamson Machine Co. 
Springfield, Vt., U. S. A. 


Representative for Germany, Switzerland, Austria-Hungary, Russia 
Holland and Belgium : M. KOYEMANN, Charlottenstrasse, 11% 
Dusseldorf, Germany. 


England: HENRY KELLEY & CO., 26 Pall Mall, Manchester. 











Agents ) G. Korrren & Co., Moscow, Kusua. Shaper Agents. 
Wurrs, Cuiip & Benny, Vienna, Aus. Shaper Agents. 





Send for Catalog. 


“ACME 


Machinery Co. 











CLEVELAND, 0. 


MANUFACTURERS OF 
ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND ,, 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, cutting from 
1-8 in. to 6 in. diam. .--_ {— 
ALSO SEPARATE = 





HEADS AND ™1FS.— 


SET~aX’o CAP SCREWS 


FA CINCINNATI SCREW &TAD fp 





af 
9) 
STANDARD n° SPECIALS. 
CINCINNATI,O.,U.S.A. ES 


FOR ENGINES 4nd MACHINERY. 


CRANES 


PAWLING & HARNISCHFEGER, 
163 Clinton Street, MILWAUKTE, WIS 


+ 
U 
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MANUFACTURERS OF 
Twist Drills, Reamers ond Taps 





CLEVELAND, OHIO. 
Spring Cotters and Flat Spring Keys. 











